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A continuation appeared in 1796. Vol. 1 is in reel 
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poor print and loss of print throughout due to condition of material 
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AN KIND have ever found a ſtate of ſotiety ſubſervient 
IVI to their comfort and happineſs. Subjected to many wants, 
they have been able, by an union one with another, to obtain that 
ſupply, which would have been impracticable if each individual 
had ſtood alone; and invariable experience has taught, that the 
ſocial bond is the greateſt ſecurity againſt the numberleſs dangers. - 
and difficulties, to which they are expoſed. Hence the many po- 
litical or civil inſtitutions, that have been formed in the world, 
which have been greater or leſs bleſſings to the perſons, who have 
belonged to them, in proportion as thoſe inſtitutions have been 
framed with more or leſs wiſdom, and the members of them have 
been more or leſs virtuous and prudent. . 

Societies for promoting uſeful knowledge may be highly ad- 


a 


bein ſtraitened, they may not be able to defray the expence of 
publication. Societies inſtituted for © romoting knowledge, may 


enkihdling thoſe ſparks of genius, which otherwiſe might forever 
have been concealed ; and if, when poſſeſſed of funds ſufficient for 
the purpoſe, they reward the exenjions of the induſtrious and en- 
terpriſing, with pecuniary, premiums of; honorary medals, many 
important experiments and uſeful diſcoveries will be made, from 
which,” the public may reap the higheſt advantages. 
Eminent inſtances of the bencheial. effects of ſuch inſtitu tions 
Neersen A einde. k | 
we have, in the Royal Academy of | SCIENCES, at Paris, the Royal - 


Society, and the Society inſtituted for the encouragement of Arts, 
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8 ture, manufactures, and commerce; as they are neceſſary to t 
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Manufactures and Commerce, i in Zondon, and many others of = | 
ſimilar kind, in Europ. Hereby a ſpirit of difcovery and i improve-- 
ment has been excited among the ingenious, in almoſt every na- 
tion, in that quarter of the World; ; and knowledge of various. 
kinds, and greatly uſeful to mankind, has taken place of the dry 
and unintereſting ſpeculations of ſchoolmen ; ; and bold and erro-- 
neous hypotheſis has been obliged to give way to demonſtrative 
experiment. In ſhort, ſince the eſtabliſhment of theſe ſocieties, 
ſolid learning and philoſophy have- more 'Hercale d, than they had 


done for many centuries: before. 


But the ſpirit of promoting Eflowledge, by inſtituting literary; 
ſocieties, has not been confined to Europe : It has found i its way. 
to America. Some years ago, a number of gentlemen in Philadelphia, 


voluntarily formed themfelves into a ſociety, by the title of, The 


American Philoſophitcal Society. They have publiſhed one volume 
of tranſactions, which has done them honor. 


In this Commonwealth, a. ſociety. for promoting: uſeful oy 
ledge was, for many years, in contemplation ; but the deſign was: 


never vigorouſly engaged in and purſued, till the end of the: 


year 1779, when many gentlemen, perſuaded of. the utility of. 
ſuch an inſtitution, determined, without delay, to uſe their en- 


deavors, to have one formed upon a liberal and extenſive plan,, 


and at the fame time, to have it eſtabliſhed upon a firm baſis, by. 

obtaining the lanction of the. Legillature, . And to the honor of 
our political Fathers be it ſpoken, that although the country, was. 
engaged in a diſtreſſing war, a, war the molt important to, the: 
liberties of mankind; that was ever undertaken by any people, and 


which required the utmoſt attention of thoſe, who were entruſted: 


with our public concerns, they immediately adverted to the uſe- 
fulneſs of the deſign, entered. into its ſpirit, and incorporated a ſo-— 
ciety, with ample privileges, by the name of, The American Acade- 
my of Arts and Sciences. The purpoſe of this inſtitution is to pro 
mote molt branches of Knowledge advantageous to a community, 
as will appear, by the following charter off e Which! 
Was granted May 4 1780. 8 4 


« An AcT to incorporate and eſtabliſh a Society for the cites — 25 | 
tion and promotion. of Arts and Sciences.“ 


« 48 the Arts and Sciences are the. e ena ſupport Poem EE | 
wealth, . 
peace, independence and happineſs of a people.; as they efſentially promote 
the Auer and . 7 ihe government * which patron es them 3 1 


"dv 


T3413} 


\ 1 
R 


i = 4 * 1 f | A 
” - = | « " £ 
PR EF A CE * 


«2; they are moſt effeually cultivated, and diffu ſed through) 2 8 tate, 


« by wg forming and incorporating «4 meh of genius and learning. into 


public ſocieties : For theſe beneficial purpoſes, 


<« Be it therefore enacted by the Council and Houſe of Repreſentatives in 3 
« General Court aſſembled, and by the authority of the ſame, That the 
« Hon. Samuel Adams, Eiq; Hon. John Adams, Eſq; John Bacon, 
_ «« Eſq; Hon. James Bowdoin, Eſq; Rev. Charles Chaney D. D. Rev. 
John Clark, David Cobb, Eiq; Rev. Samuel Cooper, D. D. Hon. 
Thomas Cuſbing, Eſq; Hon. Nathan Cuſhin , Eiq; Hon. William C- 


6 ing, Eſq; Triſtram Dalton, Eſq; Hon. Francis Dana, Eſq; Rev. 
« Samuel Deane, Rev. Perez Tobe, Rev. Caleb Gannett, Hon. Henry 


« 2 Eſq; Mr. Benjamin Guild, Hon. John Hancock, Eſq; Hom: © 


oſjeph Hawley, Eſq; Edward Augu/tus Holyoke, Eſq; Dr. Ebenezer 
60 2 Jonathan Jackſon, Eſq; Dr. Charles Jarvis, Rev. Samuel 


« Langdon, D. D. Hon. Levi Lincoln, Eſq; Rev. Daniel Little, Rev. 
.. 2 ah Lothrop, John Lowell, Eſq; Rev. Samuel Mather, D. D. Samuel 


oody, Eſq; Hon. Andrew Oliver, Efq; Dr. Zo/eph Orne, Dr. 


" 4 7 ads Parſons, Hon. George Partridge, Eſq; Hon. Robert Treat 
« Paine, Eſq; Rev. Phillips Pa Ven, Samuel Phillips, jun. Eſq; Hon- 


« Tohn Pickering, Eſq; Hon. Oliver Preſcot, Eſq; Rev. Zedekiab 


“ Sanger, Hon. Nathaniel Peaſlee Serjeant, Eſq; Micajah Sawyer, Eſq;, 


« Theodore Sedgwick, Eſq; Hon. William Sever, Eſq; Stephen Sewall,, 
« Eſq; Hon. David Sewall, Eſq; John Sprague, Eſq; Ebenezer Storer,, 
_ « Eſq; Caleb Strong, Eſq; Hon. James Sullivan, Eſq; Dr. John Bernard. 


« Sweat, Mr. Nathaniel Tracy, Cotton Tufts, Efq; Hon: James Warren,, 


« Eſq; Rev. Samuel Net, Rev. Edward Wiggleſworth, Rev. 7 


&« Willard, Rev. Samuel Williams, Rev. AbrahamlVitlliams, Rev. Nehemiah 


a Williams, and Mr. James Winthrap, be, and they hereby are formed 


into, conſtituted and made a Bedy Politic and Corporate, by the 
name of THE AMERICAN ACADEMY Of ARTS: AND SCIENCES ; 


„and that they and. their ſucceflors, and ſuch other perſons as 
c ſhall be elected in the manner hereafter mentioned, ſhall be, and 


continue a Body Politic and Corporate, by the ſame name forever. 


« And be it further enacted by tbe authority - aforeſaid, That- 


by 


the Fellows of the faid Academy may from time to time. 


« ele& a Preſident, one or more Vice Preſidents, one or more 
« Secretaries, and ſuch other Officers of the ſaid Academy, as th *1 
5 | 


<« ſhall judge neceſſary or convenient; and they ſhall have 


power and authority from time to time to determine and eſta. 
< bliſh-the names, number and duties, of their ſeveral officers, and. 


_ < the tenure or eſtate they ſhall reſpectively have in their offices ; 


1 ape allo to authorize and — their Preſident, or ſome. i 
7 | oe: * ather- 


* 


. 
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* other Fellow of the Academy, at their pleaſure; to adminiſter” 
fuch oaths to ſuch'officers. as they ſhall appoist and determine, 


* 


Fellows of the American Academy of Arts and Sciences. 


« And be it further enacted by the authority aforeſaid, That the 
Fellows of the ſaid Academy may from time to time elect ſuch 


perſons to be Fellows thereof, as they ſhall judge proper; and 


that they ſhall have full power and authority from time to time, 
to ſuſpend, expel or disfranchiſe, any Fellow of the ſaid Acade- 


„my, who ſhall by his conduct render himſelf unworthy of a 
c place in that body, in the judgment of the Academy; and alſo 


<< to ſettle and eſtabliſh the rules, forms and conditions of election, 


<« ſuſpenſion, expulfion and disfranchiſement. Provided, That the 
number of the {aid Academy, who are inhabitants of this State, 


< ſhall not, at any One time, be more than two hundred, nor leſs 
than forty, . 1 W * 


And be it further enacted by the authority aforeſaid, That the Fel- 
<« lows of the ſaid Academy ſhall have full power and authority 


„ from time to time, to make and enact ſuch reaſonable rules, or- 
ders and bye. laws, not repugnant to the laws of this State, as 


2 4 


83 


ſhall be neceſſary or convenient for the well ordering and good 


« government of the ſaid Academy; and to annex reaſonable pe- 


<« the ſum of twenty pounds, to be ſued for and recovered in any 


Court of record within this State, in the name and for the uſe 

of the Preſident and Fellows of the ſaid Academy; and the 
5 ſame rules, orders and bye- laws to repeal at their pleaſure : And 

<« allo to ſettle and eſtabliſh the times, places, and manner of con- 
<« vening the Fellows of the ſaid . And alſo to deter- 
Ne | be preſent, to conſti- © 

«© tute a meeting of the ſaid Academy. Provided, That the Fel- 
< lows of the {aid Academy ſhall meet twice in a year at the leaſt; - © 


mine the number of Fellows which ſha 


and 


* 


/ 


< cuniary fines and penalties to the breach of them, not exceeding” ; 


— 


66 and 


1 *r A 0 . e eee 


« and that the lace of. their. meeting ſhall er on more tt an 
e. thirty miles Ae from the town of Be. 

And he. it further enatted by the authority eta, that we rel 
« lows of the ſaid Academy may, and tha forever hereafter be 
« deemed capable in the law of having g. 18 0 and taking in 
« fee · imple, or any leſs eſtate, by gift, grant, deviſe or Stherchite, 
ce any lands, tenements, or other eſtate, Neat and perſonal: Provided, 
ce That the annual income, of the faid real eſtate, mall not Exceed 


_ « the ſum of fue hundred pounds, and the annual income or intereſt 


e of the ſaid perſonal eſtate ſhall not exceed the ſum of 2200 thouſand 
ce pounds. the ſums aforementioned in this act to be valued in 
« ſilver, at the rate of x ſhillings and eight-pence by the ounce. And 
« the annual intereſt and income of the ſaid real and perſonal cftate, 
e together with the fines and penalties aforeſaid, ſhall be ' appro 
« priated for premiums to encourage improvements and diſco- 


c vexies in agriculture, arts and manufactures, or for other pur- 


ce poſes, conſiſtent with, the end and deſign of the inſtitution o the 
6 faid Ae as the Fellows thereof ſhall determine. 


* And be it er enacted "the- hn undo aforeſaid, That the 


«end and deſign of the inſtitution of the faid Academy is, to pro- 


© mote and 4 e the knowledge of the antiquities of America, 
c and of the natural hiſtory of the country, and to determine the 
< uſes to which the various natural productions of the count 

may be applied; to promote and encourage medical diſcoveries, 
66 mathematical diſquikitions, philoſophical enquiries and experi- 


ce ments; aſtronomical, meteorological and geographical obſerva- 


< vations ; and improvements in;agriculture, arts, manufactures 


«and commerce; and in ſine, to cultivate every art and ſcience, 
« which may. tend to advance; the intereſt, honor, dignity and 


* happineſs, of a tree, independent and, virtuous people. 


“And it is further enacted, That the place where the firſt meeting 
& of the Fellows of the faid Academy ſhall be held, ſhall be the 


« [Philoſophy Chamber in the Univerſity of Cambridge; and that the 
<< Honorable James Bowdoin, Eſq; be, and he hereby is. authoriſed. 8 
fered to fix the time for holding the ſaid err : 


" - to 5 the lame to the Fellows of the Academy.“ 
Such! 1s the baſis, upon which this inſtitution is placed. 


Not many mopths after this act of incorporation: was abs ed, 
the ſtatutes were formed, the body became organi 


munications were received. From the communicat 
end of the year — 5 55 the Wer n is now offered to the 
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Vet, it is haped, that t 


_ cultivate every enquiry, which may eventually tend to 
and welfare of his fellow citizens, the extenſion of their commerce, 
and the improvement af thoſe arts, which adorn and embelliſh life. 


This country being young, and few among us having ſuch aflu- 


ence and leiſure as to admit of their applying much time to the culti- 


vation of the ſciences, and to the making of improvements in arts, 
manufactures, agriculture, &c. it will not, at preſent, be expected, 
that this Academy ſhould vie with ſimilar inſtitutions in old coun- 
tries, where they have peculiar advantages for ſuch proſecutions. 

"45 following papers will not be reckoned 


uſeleſs, nor prove unacceptable to the public. 


The aſtronomical and mathematical papers, in this volume, will, 
Ran be the leaſt entertaining of any in the collection, and will 


have the ſmalleſt number of readers. However, they are uſeful in 
ſuch a work. Few, if any of them, contain deep ſpeculations and 


obſtruſe reſearches and calculations; but they are chiefly, of the 


practical kind. The aſtronomical pieces principally exhibit ſuch 


obſervations and deductions, as are ſubſervient to the cauſe of ge - 
ography and navigation, the improvement of Which is of great 
importance to this country. And as aſtronomical obſervations 


may be applied to ends ſo valuable, it is earneſtly to be wiſhed, that 
every gentleman capable of it, would improve every opportunity 


to make them with accuracy, and when made, would kindly com- 
muniĩcate them to the Academy. Theſe, and all mathematical pie- 
ces, will be gratefully received, and due attention paid to them, by 


CJ 1 


To ſome readers, the ſubje& of many papers, which have a place. 
in the phyſical part, may ſeem unimportant ; but it ought to be 
remembered, that one intereſting purſuit of the Academy is the na- 
tural hiſtory of their own country a country, where the arts. 


of defence and the means of ſubſiſtence have, hitherto, almoſt en- 
groſſed the induſtry of its inhabitants; Where the foſſil and ve- 
getable kingdoms are yet unexplored, and perhaps, their moſt va- 
luable productions {till undiſcovered, ou 


It is the part of a patriat-philoſopher to purſue c 
| | 3 


«+ 


Nor can ſuch traces and veſtiges, as may occur, of the manners and 
reſources of its aboriginal inhabitants, be: unworthy the collection. 
Beſides the idea thus excited of the condition of man in ſavage life, 
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Wn 
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e ſecurity 


the preſent inhabitants of the Tame climate and ſoil may thereby, in 


ſome way or other, occaſionally receive hints, which may be im- 
proved to their own advantage. This principle, which has govern- 


4s 


— 
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ed the Academy in making the ſelection, will account for the in- 
troduction of ſome articles, relating to the natural hiſtory of the 

Many purſuits, in various branches of natural philoſophy, are re- 
tarded, by the difficulty of obtaining that variety of inſtruments, 
which can be had only from thoſe countries, where the manufac- 
tures, which miniſter to the arts, are eſtabliſhed in perfection. But 


this difficulty, it is hoped, will daily leſſen, and ere long, entirely 
-ceale. 55 bt af tr ed 5 Th 


The medical papers may, probably, contain many obſervations 
not entirely new. However, this ought not to be conſidered a ſuf- 
ficient objection to their being inſerted in this work, becauſe many 
important diſcoveries in pathology, as well as in the animal œco- 
nomy, have been in a great infor uſeleſs to this part of the world, 


— 


* 


in conſequence of a ſituation ſo remote from ancient ſeats of learn- 
ing and improvement. And of ſuch publications as have reached 
this country, the ſmallneſs of the number has greatly limited their 
uſefulneſs, as but few have had opportunity for peruſing them. 
In points merely ſpeculative, this inconvenience has been leſs con- 
ſequential; but, in practical ſcience, deeply to be regretted. A 
long wur, in which theſe States were engaged, deſtroyed, for a 
time, that intercourſe, by means of which, books on the various 
arts and ſciences, and ſuch as contained the moſt modern diſcove- 

nies and improvements, had uſually been obtained. The contents 
of ſome of theſe papers, therefore, though they may afford no- 
thing new to. the:European, yet, to many American readers may 
have the recommendation of novelty. ME Hs e 2 


It may be further remarked, that although the novelty of an 
opinion or diſcovery may, ſometimes, more advance the fame and 


honour of the author, yet, that there are known facts, of ſuch a 
Nature, that the repetition of them, in publications of this kind, 
may be no leſs uſeful to the world, as they may thereby be more 

forcibly 4mprefled upon the mind, and conveniently adverted to, 

in common practicſgce. r . 


Upon theſe principles the Academy conceived it to be their in- 
diſpenſible duty to publiſh, by means beſt adapted to the purpoſe 
of diffuſing their utility, ſuch experiments and obſervations, as, 
though not new, yet, not having been ſufficiently attended to, may 
be more extenſively. applied towards perfecting the preſent modes 
of practice in this country, as well as to communicate, by the ear- 
lieſt opportunities, ſuch diſcoveries, as may lead to the inveſtiga- 
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| HE 4 circumſtance, Which will 


they doubt not, they ſhall foon have ſufficient to complete it. 


proſperity of the country will much depend upon the cultivation 
examine the various ſoils, and determine what each is belt adapted, 


of increaling them; to deviſe methods to ſecure the fruits of the 


ſoffit, the vegetable and anima 


There will be ample room for the reſearches of the Botaniſt 


* 1 


It is 0byious, that the following work is well calculated for an- 
ſwering ke e intentions. 7 eats of + wilt, be principally. 
confined to theſe States; and as a repolitory of milcell neous pa 

pers on the ſubject of phyſic and ſurgery, it will, doubtleſs, gene- 
rally fall into the hands of gentlenwen of the faculty in this cotin- 


The Members of the Academy of 
their power to promote the dellgns of the inſtitution; but the) 
are ſenſible, that much aid is wanted from others; and they are 
happy to have it in their power to acquaint the public, that from 
the number of valuable communicitions, which have been made 
by gentlemen in various parts of the country, there is reaſon to 
expect, that their aſſiſtance will be continued, and ſuch materials 
furniſhed, as will not be unworthy the notice of the public, Which 
it is the ſincere with of the Academy to ſerve. And from that ex- 
pectation, and the great encouragement given to the printing of 
this volume, they have the pleafing proſpect, that they ſhall be 
able to publiſh a ſucceſſion of volumes. The papers they now have 
in their hands will go a conſiderable way towards another; and 


There is now an ample field opened, in this country, in which 
the ingenious may expatiate ; and men of various turns of mind 
may employ their leiſure, not only to their own amuſement and 
improvement, but alſo to the emolument of the community. 


Agriculture ſtands in great need of attention. As the ſolid 
of our lands, too much regard cannot be paid to this ſubject. , Lo 
to produce ; to aſcertain the moſt ſuitable manures, and the means, 


ficld,and of the trees from, blights and deſtructive inſects, will afford 
a fine opportunity for experiments, which, it is hoped, will engage 
the minds of the curious and inquilitive, and meet with encourage - 
ment from geatlemen of property. 1 
The genius for natural hiſtory may have a large range, as the 
kingdoms, in this part of the 


3 


and Chymiſt, who, while they purſue their reſpective branches, 
may greatly contribute to the advancement of- the healing art, 
Which is of the higheſt importance to the inhabitants of * * 

| ' ; 4 ac 


- * 


nen x! 


| The bor of the Aftromoner are muckt mesdet, And ein be 
peculiarly uſeful, —particularly thoſe obſervations and calculations, 
which will ſerve to 1 geggraphy of the country, and 
improve navigation, as has before been intimated... Hereby, the 
boundaries between one State and another in the Union, may be 
accurately determined, and diſputes prevented or ſettled ; the 
latitudes and longitudes of our ſea · ports and hea lanqs. aſcertai ned, 


and our intercourſe with foreign nations uy itated. 


The various mechanical arts and manufactures, together with 
commerce, require peculiar attention and cultivation; and much 
may be expected, from that ſpirit of enterprate, which our citizens 
are known to poſſeſs. Happily, they who are engaged in theſe 
ſeveral branches of buſineſs may mutually aid each other ; and 
every improvement they make, will tend to eien and aggrandize 
thele confederated States. 


But chis preface would far exceed the proper limits, ſhopld all 
thole branches of buſineſs and of ſcience be pointed out, which 
Ounght to be attended to and cultivated, by che inhabitants of 
thele States. Let it only be added, that, ſettled in an extenſive 
country, bordering upon the ocean, and open to a free inter- 
core with allkthe commercial world —A country comprehending 
J. l climates and a rich variety of ſoils, watered, and fertilized 
Ay 2, multitude of ſprings and ſtreams, and by many grand rivers, 
19; me of them. Admitting of a ine inland vavigation, — the 
411 De have great © NE RATA and advantages tor ma 
uſeful experiments. ANC improvements, wherob) the intereſt an 
happineis of the riſing empire may be eſſentially advanced. At 
the fame time, enjoying, under a mild but ſteady government, 
that freedom, which excites and rewards induſtry, and gives a 
reliſh to life That freedom which is Propitious to the diffuſion 
of Knowledge, Which Cn the mind, and engages it to noble 
and generous purſuits, they have a fſtimulus to enterpriſe, which 
the inhabitants of few other agen can feel. May they 
ever be as virtuous-and induſtrious. as they are free! May a ſpirit 
for advancing every kind of — 6g at can redound to their 
Honor, and promote the emolument and bappi ineſs of themſelves 
and their country, more and more prevail! And may all their 
laudable endeavors, to further the god of mankind, be ne 
wich ſucceſs adequate 4 10 ir ue ende Hi 
(Nowember - * — 5 nne. 
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"DF. THE 
| AMERICAN ACADEMY or ARTS AND. SCIENCES: 


CHAPTER: I. 
/ 

Of- Officers, a the manner of ben eleftion. 

HERE ſhall be a Preſident, one Vice-Preſident, ten 

Counſellors, two Secretaries, a Treaſurer, a Vice-Trex: 

ſurer, and a Keeper of the Cabinet: which officers ſhall be annu- . 

ally elected by written votes on ms _ next. preceding the laſt. 
Wedneſday in- May. 


2. In order to this de&ion, the Preſident, or in his abſence the 
Vice-Preſident, or in the abſence of the Preſident and Vice-Preſi- 
dent, the An Counſellor preſent ſhall take the chair, at three . 
O clock, P. M. and after the choice of three ſcrutineers by nomina-.. 
tion, the ballot ſhall begin and remain open till five o'clock, at 
which time it ſhall be cloſed; upon which, ſhould it appear in any; 
inſtance that there is no choice, the balloting {hall be renewed till a. 
choice is made. 

. Each Elector ſhall et his ballotin og liſt, folded; to the Pre, 
ſident, and a ſcrutineer, ſitting by the Preſident with a liſt of the 
Members of the Academy, preſent before him, ſhall. mark the name 
of Me! perſon ſo delivering in his liſt. 

4. When theballot is cloſed, the ſcrutineer ſhall ſort the. 1 
a report the ſame to.the chair; after which, the preſiding mem 
ber ſhall declare the perſons, who have the mani of votes, to be. 
he officers reſpectively for the enſuing year. 

If. either of the Secretaries, the Treaſurer, or the Keeper bf the 
Cabinet die, reſign, or be removed during the year, at the next 
meeting of the Academy the vacant office or offices ſhall be filled by. 
written votes for the remaining * = the IT Ly 
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S. At all elections of officers, if the ſuffrages ſhould be equal, the 
deciſion ſhall be by lots prepared by the ſcrutineers, and drawn by 
the Preſident, ©-- bs F172 | N 1 
7. Notwithſtanding the election of officers be annual, the Aca- 
demy reſerve to themſelves a power of removing any of them for 
neglectof their truſt; or diſobedience to the orders of the Academy. 
8. A Meſſenger may be appointed or removed at any meeting of: 
the Academy. | | | 


| of the Prefident: and Vice-President. 


1: THE buſineſs: of the Preſident, or in his abſence of the Vice- 
Preſident, or in the abſence of the. Preſident and Vice-Preſident, . 
then of the ſenior Caunſellor preſent, ſhall be. to prefide in the 

meetings, and to-regulate the debates of the Academy and Coun- 
oil; to ſtate and put queſtions both in the affirmative and negative, 
according to motions regularly made; to call for reports and ac- 
counts from Committees and others; to. preſerve. decorum ; to 
ſummon all meetings of the Council, and all extraordinary meet- 
ings of the Academy, by advice of Council, upon any urgent occa- 

ſions; and to execute or to ſee to the execution of the ſtatutes ob 


the Academy. 


2. The Preſident, or in his abſence the Vice-Preſident or pre- 
ſiding Counſellor, is empowered to draw upon the Treaſurer for 


- 


ſuch ſums of money as the Academy ſhall direct. 
eee, eee ee 


1. THE Council ſhall have full authority, and it is their incum- 
hent duty, from time to time, to originate ſuch laws, ſtatutes, or- 
ders and conſtitutions, as ſhall appear to them to. be neceſſary Or; 
uſeful, according to their judgment and diſcretion, for the regula- 
tion, government, and promotion of the deſign of the Academy: 
all which laws, ſtatutes, orders and, conſtitutions, {ball be by them. 
Preſented at a meeting of the Academy for the approbation of the. 
Fellows; alſo to prepare ſuch other matters as they may judge 

oper to be purſued by the Academy, in order to advance in the, 
BEE: manner the end of its inſtitution, Nevertheleſs, no 1 
MM : hereby 


- 


- 
< 
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hereby precluded from lay ing befpre the Academy duch matters, or 
propoſing fuch laws, 28 be Fal think conduchveto f ene. 

2. The Council, with the Preſident and Treaſurer, have power to 
make concluſive bargains for real or perſonal eſtate, for the-bene- 
fit of the Academy, and to rent the ſame, and to give orders. con 


3232 


nnn eee 1 . f 2 | 
cerning the improvement of the eſtate, goods, lands and xevenucs 
of the Academy, purſuant to the orders of the Academy. 

3. Every deed or writing to which the common ſeal is to be af- 
fixed, ſhall be paſſed and ſealed in Council, and ſigned by the Preſi- 
dent, and four, at the leaſt, of the Council. 


4. During the receſſes of the Academy, the Council ſhall direct 
the Secretaries in ſuch correſpondence as they ſhall find expedient. 
The whole of which ſhall be laid before the Academy at its next 
meeting. : 40 pair turd; Ad TFT 

5. The Council ſhall order fuch papers and letters to be record- 
ed as they ſhall think proper. R 1 
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e ede Reit 
1. ONE of the Secretaries ſhall have the e Ns 1 


the Charter and Statute-Book, Journal. Books, Regiſter:Bovks, and 


all literary papers belonging to the Academy; and alſo all detters, 
after they have been recorded, ſhallbe kept by him on file. This 


Secretary, if poſſible, ſhall attend at all meetings of the Academy 
and Council, where, when the preſiding member hath taken the 


chair, he ſhall read the orders and entries of the laſt precedent 


meeting, and ſhall take notes of the orders and tranſactions of the 
preſent meeting, to be entered by him in the reſpective books, to 


which they relate. And when there ſhalb be a competent number 


for making elections, he ſhall give notice of any candidates that 


ſhall ſtand propounded in order to election into the Academy. 


2. The other Secretary ſhall have the charge and cuſtody of the 
letter books belonging to the Academy. He ſhalt attend all meet- 


ings of the Academy and Council, and read all letters ſent to the 
Academy, or to any member in his academical capacity, and dra 


up all letters to be written to any perſons in the name of the Acade- 


my or Council (to be read and approved of in ſome meeting of ei- 
ther, reſpectively) except for ſome particular cauſe and conſidera- 


tion, ſome other perſon or perſons be appointed by the Academy 
3 g 1373990 „ TIE LS ITELT 4 1 N 1 4 n or 
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of Council, to 8 any ſuch letter. He fhall alſo enter all let- 
ters that ſhall be directed by the Academy or the Council, and 
when entered, the originals hall be delivered t to the flrſt. Wenn 
ed Secretary in order to their being filed.” 


At every meeting of the ee, the 8 WV 
0 the letter: books are, ſhall read any entries that 3 preſid- 
ing a £4 {ſhall direct; and the Secretary, in whoſe Be the - 
_ originals are, ſhall have with him, ready to produce, the file of all 
letters received ſince the laſt precedent meeting, that, if it be re- 
quired, a compariſon may be made. 


4. Each Secretary ſhall deliver an atteſted copy of any tranſac- 
tion of the Academy, or paper belonging to his particular depart- 
ment, to any member, upon his roach a written licence from 
the Council for that purpoſe; and to any other perfon, who. ſhall 


roduce a licence from the Academy ligned by the * mem: 
ber, and in no other cafe whatever. 1 


5. Whenever any copy ſhall be delivered SS 2 per 


ſon, upon en it, ball Pay him ah 6s as the Academy may 
eſtabliſh. 


0 1 A P. v. 


of the Treafurer and Fler. T; reafurer. 


1. THE Treaſurer and Vice. Treaſurer ſhall give ſuch ſecurity as 
the 1 ſhall require for the truſt repoſed in them reſpectively. 


The Treaſurer {hall receive officially all monies or ſums of 
hy due or payable, and all bequeſts and donations. that may 
be made to the Academy: and by order of the Preſident or pre- 
fiding member, ſhall pay fuch fums as the Academy or the Council 
ſhall direct, purſuant to the orders of the Academy, and fall 
make no diſburſements of money otherwiſe, and thall N « yu 
ticular account of ſuch orders, receipts, and payments. 


3. All monies or ſums 6f money whereof there fhall not ve! pre- 
ſent occaſion for expending, or diſpoſing to the uſe of the Academy, 
ſhall be put out to intereſt on ſuch ſecurities, or otherwiſe diſ- 


poſed of as the Academy, or the Preſident and Council, en 
to the orders of the Academy, ſhall 1 


4. The Treaſurer's accounts ſhall be annually. ani by a 
Committee, appointed by the Academy for that purpoſe. In Which 
appointment not more than one member * * Council Jhall be 
included · . 

5 i 


* 


5. In caſe of the death, reſignation or removal of the Treaſurer, 1 
the Vice-Treaſurer is empowered to receive all books, papers, and 1 
effects, that were in the cuſtody of the Treaſurer, and which be- [2 
Jong to the Academy, and to give receipts and diſcharges for the 
ſame in the name of the Academy. A duplicate of which ſigned 
by the Vice-Treafurer ſhall be filed with the Prefident. The tame 
| ö ſhall be obſerved upon the choice of a new Treaſurer, and 
his acceptance of the office. 3 | 


H A P. V 
Of the Keeper of | the Cabinet. 


1. THE Keeper of the Cabinet ſhall receive and have in his 
charge and cuſtody, all productions ef nature and works of art, 
that ſhall be purchaſed by, or preſented to the Academy. He 
ſhall arrange them according to their reſpective claſſes in natural 
hiſtory, philoſophy, &c. at his own diſcretion; unleſs he be di- x 
reed therein by a Committee of the Academy for that purpoſe. 
He ſhall alſo, in a book, to be kept by him, regiſter the various 
articles in claſſes correſponding to the arrangement of the Articles 
themſelves, with the deſcription that may accompany the article, 
the donor's name, and the place whence taken ; and the time 
when preſented. _ %%%ͤöͤö;Üwꝓ?1]1ĩÄW’7 


2. He. fhall attend the exhibitions of the articles in his cuſtody, 
whenever the Academy ſhall meet; and no perſon ſhall be admit- 
ted to a view. of them at any other time, unleſs in preſence of the 
Keeper of the Cabinet, or ſome member appointed by the Council 
for that purpoſe. a e eee | 


3. He ſhall be Librarian to. the Academy till they ſhall judge 
it expedient to appoint a diſtinct perſon to that office. 
4. He ſhall give ſuch ſecurity as the Academy ſhall judge proper 
for the faithful diſcharge of his office, and for ſurrendering the 
articles in his. cuſtody, whenever required by the Academy. 


- 


NONE 
An R VI (6 
of the Meetings of the Academy and Council. 


I. THERT ſhall annually be four fiated) meetings of che 
Academy, viz. On the laſt Wedneſday in January, and the day 
next preceding the laſt Wedneſday in May, at Beton, and on the 


$a 
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Wedneſday abet preceding the laſt Tueſday in Auguft, and the 
ſecond Wedneſday in November at the Univerſity in Cambridge. 
Provided that in caſe the Preſident ſhall at either of the ſaid an- 
nual meetings, within the year of his firſt appointment, think 

roper to deli iver before the Academy, an inaugural oration or phi- 
loſophica diſcourſe, the place of ſuch meeting may be at Beo 
or Cambridge, according as it thall be moſt convenient to him: of 
which he ſhall give notice at ſome preceding meeting of the 
Academy.—The Council ſhall alſo meet four times annually, viz. 
On the firſt Wedneſday in January, and the firſt Wedneſday in 
May, at Beſton; and on the firſt Wedneſday in Auguſt, and the 
third Wedneſday in October, at Cambridge: unleſs it ſhould by any 
means be unſafe for the Academy or Council to convene at either 
of the places above-mentioned, at the times ſpecified. In which 
caſe the Preſident with the advice of the Council, may appoint the 
next ſtated meeting of the Academy, at any place within thirty 
miles diſtance from Bo/on ; and the Prefident 3 in the abovementioned 
caſe may 25 a PS. of the Council within the, above. faid 


limits. * * 


2 Extraordinary aciions * the Academ may be A at 
any time or place within thirty miles diſtance from Beſton, by the 
Preſident with the advice of the Council. And extraordina 
meetings of the Council may be called by the —— within = 
munen whenever he ſhall judge it neceſſary. ; 


. Fleven Fellows ſhall be preſent to conſtitute a meeting "_ 
the Academy, unleſs for the purpoſes of receiving communica- 
tions, and adjourning, in which caſes, ſeven ſhall be a quorum. 
And at any meeting of rhe Council the preſiding member, with 
Ns ar others of the Council, are required to be puree] in order 

DIO apy bulineſs Proper to: the Council. 23 5.2 


$- 


4. At all; meetings of the e or Council the Aoi 2 ** 
Vice Preſident, or in their abſence, the preſiding member ſhall 


have a right to vote in common with the other members of either 
-body reſpectively. 


No perſon mall be introduced to any Meeting of "le Academy 

* by We of the Academy, except American and foreign Am- 
bafladors, members of Congreſs, members of the Supreme Legiſ., 
lative and Executive of the State of Maſſachuſetts for het 2 95 
ing, and members of ſimilar inſtitutions with this Academy, who 
"HF, be introduced by any n of the Academy. 


6. 
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he Hall be a member. 


upon any literary performances preſented'to them, but 
to reſt upon. its own, Meth and the credit of its Author. 


6. All meetings of the Atadetay thall be advertiſed: in two at 
leaſt of the public news. papers, fourteen days previous to fuch 
meeting, by one of the Secretaries under direction of the Preſident, 
or in his abſence: PE the e or b member of. 


the Council. 

7. All meetings of: the Council ſhall WA"; to the nl 
members by billets from the Preſident, or one of the Secretaries 
under direction of the Preſident, or in his abſence, of the Vice 


Preſident or preſiding member of the Council, ſeven days at leaſt, 
before the time ſtated or ee . a Cs: 


- 


.C. 1 A P. VIII. 
Of Tellus. 


1. NO perſon ſhall be elected a Fellow of the Academy, unleſg- 
propoſed and recommended by one or more of the. members, nor 
nominated to the Academy until he has firſt been propoſed to the. 
Council, and they have conſented to ſuch nomination ; and the 
name, place of abode, and addition of the perſon recommended, 
ſhall. be delivered in, ſigned: by the propoſers, and read by one 
of the Secretaries. A fair copy of ſuch paper, with the date 
when delivered, ſhall be hung up in the room, where the Academy 
ſhall from time to time meet, on which the Candidates may be 
balloted for at the next, or ſome N meeting. And if 
three-fourths of the Fellows then n ſh all. ballot 1 in > ee 


2. Each Fellow reſiding i in the State of Maſſachuſetts ſhall be Wb | 
ject to an annual payment of Spaniſh milled dollars in ſpecie, 
or an equivalent in bills. of the current exchange. Fellows with- 
out the State ſhall be ſubject to no other annual payout, | than. 
they voluntarily conſent to. 


CH A P. . 


Of Proceedings on literary Performances. 


1. THE Academy will never give their judgment or Hook 
O it 
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STATUTES ww xix 
CHAP. x 


be 0 Oath, 7 
Ti o 3 1 
1. THE Preſident, en Countetiors, Secretaries, 


Treaſurer, Vice-Treaſurer- and Keeper of the . ſhall each 
"ake the following oath, mutatis antandit "ws R 


I A. B. elected to the office of in the American 1 
of Arts and Sciences, do ſwear, that I will, according to my 
beſt judgment and di Is faithfully di charge the — of the 
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T * BLARBSLEY, "Surgeon. of the 22d Rag ors American 
Army, in the Campaign df 11776-. 14. 1 199791111 > $42 


5 A' remarkable. Caje of Gun "Sher *. . pare, | 


in 4 Letter from BRN ANS BI XIV, Huſpital e | 
and Surgeon in the American Army, in 27 to | 


e LINCOLN, Eft; F. A. A. | 1 9 
. | , 
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V. A Bill of Mortality for the Town of Salem, * the Years 

1 1782 and 1783. By EDwWwaRDY AuGusTus Heiyoke, 

* 5 NM. D. F. A. A. and M. S. In à Letter to Mr. CaLEB 
{ GANNETT, Rec. Sec. F. A. al 2 8 546 


VI. A H. tory of a large Thins,” in the Region in 5b Abdo- 
mien, containing Hair. By ION WARREN, 53 Fed. A. 
and M. S. and Profeſſor of e and e in e Uni- 


verſity of Cambridge. { 1 p. 551 


VII. Experiments on the Waters of Boſton. By 'Y An, 
late Surgeon- Major of bis Mef8t"C hrijtian Majeſty's Squadron, 
under M. de Texrxnay's Command, in North-America, 


and of his Majeſty. 5 Marine e at Boſton and in Rhode- 
Iſland, F. MH. S. b. 586 


VIII. Obſervations on the Longevity of the Inhabitants of 
Ipſwich and Hingham, and Propoſals for aſcertuining the 
Value of Fftates held for Lije, and the Reverjion of them. 
In a Letter from the Rev. EDWARD WiGGLESWORTH, 
: F. A. A. and Holliſian Profeſſor of Divinity in the Univerfity 
of Cambridge,--t9 the Honourable Jaxms* BowDOIN, 295 
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ADVERTISEMENT. 


8 ; the Academy i is. poſſeſſed of a number of valuable n . 
which would go far towards forming another volume, it is 
requeſted of their Brother- Members, both foreign and domeſtic, 
and of gentlemen in general, that they would favour the Academy 
with their communications upon any ſubjects, that fall within the 
deſign of the inſtitution. In caſe of their being thus favoured, 
they will, in'a ſhort time, pabliſh bros non For age a ſecond 
PIE! of Memoirs. eis N 
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s Dr. FE ROx. 


me Compleat Farmer. 
The abridgement of the gardener's 9 


PRESENTS fo the ACADEMY. 


An emblematical ſtone, found two feet below the 


ſurface of the earth, ſuppoſed to be wrought 
by the Aboriginals. See ee plate III. fig. E. 


A clayey luſus naturæ, repreſentinga piſtol, found 
in Hudſon s- River. See plate III. ig: D. 


A practical treatiſe of e By M. Du- 
HAMEL DU MONCEAU. 
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Mona antiqua reſtaurata. By HENRY Row- 
LANDS. 
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ties of England and Wales. By ARTH HUR 
Youns, Eſq. 
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By Ricuary Was rox, Eſq. 


A view of ſociety and 1 manners in France, Swwit- 
zerland &Germany. By] onnMoer, M. D. 2 vols. 


A view of ſociety and manners in my By 


Ditto, 2 vols. 


Select eſſays on commerce, n mines, 
fiſheries, & c. 


"Tha \phitodaphical-bifieegiand memoirs of the 
Royal Academy of Sciences at Paris. By 
Joan Max TN, F. R. S. 5 vols. 


The elements of botany. By Hucr | ROSS. 
Pyritologia. By J. T. Hencxzi. 


| The hiſtory of America. By Wia Ro- 


nERTSON, D. D. 3 vols. 


reparation of an adult ſubject; che — * 
em injected; and many of the muſcles in 
cheir natural ſituation. 


SarzanQuingan,5/y ;Alegacy of one hundred besen money. 


Various other articles have been preſented, chiefly foſſil ſubſtances. Theſe, with 
che donors, may be particularly noticed in a future publication; when, after being pro- 
;perly aſſayed, a more ſatisfactory account may be given of them than can be at mT 
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PHILOSOPHICAL DISCOURSE, 


5 PUBLICKLY, ADDRESSED TO THE 


© AMERICAN ACADEMY OF ARTS AND SCIENCES, 


In Boſton, on the eigbihß of November, ' M,DCC,LXXX : _ when 
the PRESIDENT was inducted i into Office. 


Ir JAMES BOWDOIN, EsqQuirs,. 
"PRESIDENT of. the. ACADEMY. 


Ctvrianmn -of the Artzrican AREA of Aura and tnc ! 


HEN'T conſider, that among the members of the ken. 
demy there are gentlemen of abilities ſuperior to my 
own, © Sy" in the walks of philoſophy, I feel a conſciouſ- 
neſs, that its honours might in one inſtance have been better 

placed. But if a defect of abilities could be compenſated by a 
good will to ſerve its intereſt, and promote the end of its inſti- 
tution, I ſhould have the ſatisfaction to think myſelf not wholly. 
unqualified for the Ration, with hien LOW: ene have ho- 
noured me. 

It is in diſcharge of che duties of it, that 1 appear i in woe 
lace : and in the diſcharge, of them, both at preſent and on fu- 
ture occaſions, as I greatly need it, ſo I doubt not I ſhall al- 

. ways experience your candour :—the;candour,; which ever ac- 0 
companies generous minds, and i is the reſult of the. . 
of the ſocial affections. ä 


The ſocial adio, in man ths principal ore of bv 
n be 


N. B. At "= deſire OL iz, expreſſed by their vote of the 8th of November, | 
1780, hs en ee | 


2 A PrrrLosSOPHICAL DisCOURSE.. 


Happineſs ; and the operation of them, as directed by his wants, 
and other circumſtances, | forms his connections in ociety. 
Their firſt objects, in the order of nature, are our relations and 

near friends; next to theſe our neighbours and countrymen. 
ſucceed; then the people of other countries, in political con- 


nection with us; and in the laſt place, mankind in general. 


In proportion, however, as thefe objects are more remote, thoſe 
affections are the leſs powerful. After operating on their. firſt 
objects in our family coDnections, and carrying us to the vici- 
nity, they are drawn fortli more particularly to fuch individuals 
as diſcover a likeneſs. to ourſelves in. genius and diſpoſition and 


appear, to have intereſts co- incident with our, own: - Therae- 


quaintance thus begun, ſtrengthens and 1 improyes by time; and 
the Pleaſure and mutual benefits, reſulting from it, prompt ug... 
to continne and enlarge it. . Theſe facial circles increas Vith. 


l population, : and at len gth occaſion the eſtabliſhment .of 9 4 


more effectually to ſecure thoſe benefits, and render. them. per- 
manent. But the ſocial prineiple i is of a nature 1 active and 


comprehenſive, that it leads mankind to aflociate i in larger bodies ; ; 5 


and to eſtabliſh. great communities, in which the ſtrength and 
abilities of individuals being 1 united and conſolidated, each. indi- 
vidual: perſonally, as well-as the community at large, may en- 1 
Joy: the ſecurity, and advantages reſulting from that union. 358 

Hence have originated -government; and the various Political | 

connections, ſubſervient and neceſfary to 1 Hence, amidſt C- 


varitty.of others of different kinds, have ſprung the numerous —— 


inſtitutions for promoting Philoſophical knowled ge, and inveſti- 
gating the works of nature: among which; ſome i in Europe, 


and. in particular, the Royal Academy of Sciences at Paris, and | 


, he Royal Society: of an eee charaQter. 


Hen 
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Hence too, the ſocieties of a ſimilar nature, which begin to 
8 America; particularly the Philoſophical Society at Phila- 
Aelpbia, whoſe firſt eſſays, ſo ingeniouſly executed are received 
by us as a pledge for ſtill nobler productions: It is hoped they 
vill excite in this new- formed ſociety, a generous ardour and 
eee in the ſame laudable purſuits; and that, as optic 
glaſſes, by collecting the ſolar rays, do aſſiſt and ſtrengthen the 
corporeal ſight, ſo the two ſocieties, by concentering in a pro- 
per focus the ſcattered rays of ſoience may aid and invigorate 
the intellectual: benefiting by their productions, not only the 
communities in which” they are reſpectively inſtituted, but 
America and the world in general: both together reſembling 
ſome copious river, whoſe branches, after refreſhing the neigh- 
bouring region, unite * waters for the ep a more 

-Extepive' country,. 

The end and n of -inflicuting ü this . af Wabeed 
in che act of the legiſlature for its incorporation: namely, to 
promote and encourage the knowledge of the antiquities of 
Anerica, and of the natural hiſtory of che country 3 and to de- 
termine the uſes, to which its various natural productions may 
be applied: to promote and encourage medical diſcoveries; ma- 
thematical diſquiſitions; philoſophical enquiries and experi- 

ments; aſtronomical, meteorological, and geographical obſer- 
vations; improvements in agriculture, arts, manufactures and 
commerce ; and, in fine, to cultivate every art and ſcience, 
which may tend to advance the intereſt, honour, dignity and 
Happineſs of a free, independent, and virtuous people. 

Hlere is opened a wide and extenſive field, which the ſons of 
. Sagas: are invited to cultivatè and improve: a field of the 

richeſt ſoil, ſo en in its „nee as to be PS ted to every 


mode 


— . 8 * 1 * | 117 8. * — 2 * ky) a , . 
* * 
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made of cultivation. Here they will. 3 — for 
the employment of their induſtry; and the moſt ample room ſor 


the exerciſe of their genius, in its utmoſt power of expanſion. 


Here they are directed to the 


heads of ſeience, at 


which they are invited to recreate themſelves ; and of whoſede- 
licious waters they may: drink without the danger of intoxica- 
tion: or in caſe of danger, contrary to the effect of ſome other 


waters, it diminiſhes. in proportion to the largeneſss of the 


draught: as intimated in the elegant lines af a mn 


t. 5 
% A little „ iS. a dangerous 3 5 


Drink deep, or taſte not the pierian ſpring. 
There ſhallow ber intoxicate the WD * 


5 PET” 


We ſhall now inks a ca view of "OR of they ed 
which are to employ the enquiries and reſearches of this ſociety; 


and which we ſhall notice in the order obſerved: in the act for 
incorporating it: making, in our ae a fẽ aue 
chat naturally reſult from them. 


The antiquities of America; N are . firſt: aA. 


knowledge in the antiquities of a country neceſſarily implies a 
knowledge of its antient hiſtory ; and the reſearches into them 
lead directly to the ſource-and ann. of ren an b | 


| Ar: 
We ' Pope's eſſay on criticifin. 5 


+ Salve, magna parens FRA Peſputia tell, 
Magna virum ? tibi res antique laudis et ,artis 
Ingrediar,” fands auſus recludere Fontes. N þ 


Dick n 36 ne 
Vines nba 26 
The American Academy is beg e 30 and the re antigue.laudity Ge 


to be conſidered as ſubjects of their future enquiry. 4 


The compliment paid to our country by ſubſtituting P:ſputia or dauerts i it: 


is heped, will be as juſtly applicable to it as Virgil's was to {taly. 


Abe of mankind.cjand e- the: progreſſ | 
empires, from infancy to maturity, to old age, and diſſolution:— 
to obſerve their origin, their growth and improvements, their 
different . 00 — variant Culiocas > and 
religion : | 
which at e — = —— * their wants Wd 
neceſſities, but gradually increaſing in number and perfection, 
in proportion to the enlargement of the community, and as the 
culture of them Was encouraged : ti obſerve the riſe. and 
gradual advancement of civilization, of ſeience, of Wealth, 
elegance, and politeneſs, until. they had. obtained the ſummit 
of their greatneſs : to ohſerve at this period the principle of 
mortality, produced by, affluence: and luxury, beginnin g to. 
operate. in them : manifeſting itſelf. with greater or leſs. vigour. 
in a variety of ways;.and. finally terminating in their diſſolution "P 
brought upon them by. the vices: attendant on luxury. Debili- 
tated by theſe, and. incapable of defending themſelves againſt a.. 
vigorous invaſion, their more hardy neighbours; ipvited by that 
circumſtance, and perhaps: irritated by, the inſolence, Which 
national affluence. aud luxury. inſpire; inyaded ant ſubjugated 
them In fine to obſerye, after this cataſtrophe, a new face: 
of things ; new, kingdoms and empires iſing upon: the ruins of 
the old; ; all of. them. .t * eee 68 and 1 8 * 
-fimilar Alolurign + ET . 
f Ot cheſe events e 1 Sonwinri 18 
and inſtructive, eyidence : particularly the hiſtory of the four 
$52; empires, the. A inan, the Perſian, the Macedonian, and ; 
the Roan - which like »thein 54ounders, ; en Nl ago, 
Ae incidents in een ene Di lp@2 
wo 6 In h eln 4169) vol nel en 9 Fae -- © he 


= Ly 
LEES * 
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The knowledge of theſe events is ſo intimately connected 
— the knowledge of antiquities, that it. is derived from the 
ſame ſource. Such too is the connection between ancient hiſ- 
. tory and antiquities, and ſuch the mutual affiſtance afforded to 
each other, that as, on the one hand, ancient hiftory illuſtrates 
and explains antiquities, fo, on the'other, antiquities ſerve to 
verify and authenticate ancient hiſtory, or to correct its errors: 
and they ſometimes give us a knowledge, or intimation of things, 
not recorded in hiſt Antiquities are alſo incidentally bene- 
ficial, by means of N. political and other uſeful * | 
reſulting from the diſquiſitions neceflary to explain them. 
With reſpect to America, there may be many things of 
e extraction, that come under the name and deſcription 
of antiquities. So far as relate to general laws, cuſtoms 
. and- religion, they are, for the "moſt part, homogeneous 
with what took place in the fame age, and in the countries, 
from which the firſt European coloniſts emigrated”; and it is 
probable they may be learnt, or explained, by the general or 
antiquarian hiſtory of thoſe countries. Theſe things, together 
with what was peculiar to thoſe emigrants, and worthy of notice, 
if not already recorded in American hiſtory, will, with other 
remains of antient times, be proper ſubjects of our enquiry. 
Whatever relates to the aboriginal natives of America, not 
already noticed in hiſtory, may be comprized i ina very narrow 
compaſs. 'Their want of civilization, and improvement, and 
i 2 Mm particular their total want of literature, by which the ſmall 
1 degree of knowledge they acquired by D el might have 
| been tranſmitted to ſucceeding generations, will Juſtify-the 
the opinion, that the preſent race of them, in manners atid 
conduct, differ very little from their anceſtors, who lived cen- 


turies ago: excepting in ſome few- part ulars, gccaligned by 
their 
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their intercourſt with forelgners. It may naturally be conjeftured - | 
therefore, that the ancient and modern hiſtory of theſe people, 
with the exception of what might regard their wars, would 
appear but little more than a tranſcript of each other; ache 
it would, be in vain to ſearchꝭ among: them for PO e 11242 
It is not imptobable however, there may be many ancient 
hiſtorical records, and other valuable remains of antiquity, both 
American, and European, in the poſſeſſion of. deſcendants from 
families, which! fieſt, ſettled - Americt zd of other perſons 
upon this continent. It: were to be wal ed; that gentlemen... ö 
poſſeſſed, or knowing, of ſuch remains, or of any kind e 
lectionsclikely to contain ſich; would cauſe them to be examin- 
ed ; and if they tend to clucidate, enlarge, or correct hiſtory 305 
or in any other way can be beneficial to the public, that they 
would have the goodneſs to communicate to this ſociety ſome 
account of them: which, at the ſame time it will characterize 
them: benefactors to the e will As "_ to NR thanks... 
of the ſociety: ! ] en | 
The Aube ne next e in the 38 1 n Panne 2 
The ſociety are to encourage the knowledge of the natural hiſ- 
tory of the country, and to determine the _— to > which”: its - 
various. natural productions. may be applied. l #0 
Natural hiſtory 18: a copious ſubject; of! rl l it DM e a. 


very great variety of ſubjects. The ſeveral claſſes of rie | 
vegetables, minerals and foffils—in ſhort; every thing produced 


by nature, whether in the earth; the a or air, incluſive of. 
theſe, are within its department. 260 > fornboniticune Fe 
The knowledge of it is ſo n to the good of antdad 
that it hus been cultivated in its ſeveral branches; eng 
than any other park of ſeience; and in ee to that culti· 


20 


vation, | 
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vation the propettiet and qualities of things, and thei Fitneſs" 


for certain uſes, have been diſebvered! This diſtevery Das 1 
occaſioned the application of them to thoſe uſes; and thoſe 
have led to others, according as the wants, or the inventive 
faculties of man have directed Hence we have derived the 
conveniences and ornaments of life, and every Nags ora in 
the arts of living. Ny 4 
At firſt however, at the origination of man, when it was 
indiſpenſibly nec e ſhould be ſupplied with the means of 
ſubſiſtence, before he had acquired ſufficient knowledge and 
abilit to provide for himſelf, his beneficent CBA TOR, the 
firſt and the ſupremely great Naturaliſt, made known to him 
the nature and qualities of things, and the uſes to which they 
might be applied, ſo far as man's well-being required; and 
having provided for that, and endowed him with ſufficient 
faculties, he was pleaſed to leave him and his poſterity, to the 
exerciſe of thaſe faculties, for the gaining a further degree in 
natural knowledge: in proportion to which, and to their im- 
Proving it to the purpoſes, for which it was adapted, he ended | | 
their future accommodations ſhould be. Accordingly, indiffer- 
ent nations, from a greater or leſs exertion of equal faculties, 
or from a happier application of them, we find a greater or leſs 
degree of natural knowledge and improvements, and a propor- 
tionable difference in their reſpective eonvenĩences and ac 
modations. Hence, with regard to theſe latter, the difference 
between Europe and Africa; between the moſt improved, and 
beſt accommodated, of mankind, and the Hottentots. But if 


their natural faculties are unequal, collectively taken, as probably. 


is 45 8 the reaſon of that pang will ae us _ more 


o. 


_ 
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On the ſuppoſition of ſack inequality, it my in a great 


aneaſure be accounted for, by the operation of natural cauſes: 
bor altho' before the diſperſion of mankind over the carth; which 
their increaſed numbers made neceffary, the human faculties, 


by reaſon of a ſameneſs in ſituation and other circumſtances, | 
might in general be equal, yet in proceſs of time an incquality - 


would probably take place from a change of climate. 
Different climates differ greatly in their degrees of heat and 
cold, as well as in their natural pròductions. Thie tendeney of 
{mmoderats heat is to relax, uiibrace, and debilitate the;human 
frame, and thereby diminiſh the powers of theymind 0 well as 
body, and indiſpoſe them to exerciſe and application: which 
indiſpoſttion, ſtrengthened by the force of habit, at length be- 
comes inſurmeuntable. On the other hand, immoderate cold 


doo much contracts, and gives too great a degree of rigidity to, 
the fibres, and nervous ſyſtem; and thereby making them leſs 


ſuſceptible of quick and lively ſenſations, rariſt proportionably 
affec'the mind. Hence, in both caſes, an-inferiority of in- 
tellects. But in olimates, duely tempered with heat and cold, 
here the organs of ſenſe and motion are in due tone, it may 
capable of greater exertions — of W N * ie 

be Baron de eng n, in nis Spirit of Laws, +. ROT Tn treats, 'Of the * 
ence of men in different climates, although he conſiders the effect of climate, more 
45 i relates to che paſſions, than to the underſtanding, ſuppoſes not only that the 


difference ie owing to different degrees of heat and cold; but that 1 in proportion te to 
chem the body and mind are lefs or more vigorous. __ 

I this be the caſe, what is ſaid above reſpecting the effect of climates is not wholly 
juſt ; for there it is oppoſe that ee cold, as well as "ws diminiſhes the 
vigour of both.” - - 

Ihe latter ſuppoſition may: © in ſome ne. * ſupported by che kiltory of the 
people kving i in the northern parts of Narway, Sweden, Ruffia, Lapland, and Siberia, 
Mole characters, both” as r do . 7 e + 

the _ or _ of either.. e 


& ” 


* 
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It will not from hence follow, that the exertions of different 
nations, dwelling in the ſame latitudes and climates, ſhould be 
equal: for on the ſuppoſition of equality of capacity, there may 
be a variety of things, on which their exerting it may depend: 
ſuch as education, religion, government, and other circumſtances, 
or the appearance of ſome happy genius to inſtruct and direct 
them: and as theſe ſhould happen to differ and influence them, 

—_ exertions would be Proportionably different. 4 
10 By way? of illuſtration, we may inſtance in what ths IR 
| i among ourſelves ; and aſk, whether the people of theſe 


United" States, whoſe natural capacity, without doubt, equals 
that of Europeans in the ſame tempegate.chmates, would: in cer- 
tain different circumſtances, have oppoſed the unreaſonable 8 
claims of Britain upon them? Would they, if at all, haye ex- 


erted themſelves ſo vigorouſly againſt her inſlaving domination, 
if they had not been educated in the principles of liberty; if 


their religion, like that of ſome ſets among them, had not al- 
lowed them to make uſe of carnal weapons in the defence of 


their liberty; or if they had lived under a deſpotie government, 


and believed in the doctrine of paſſive obedience and non-reſiſt- 


and? Or, laſtly, if ſome among them, well ſituated to obſerve 
the « courſe and tendency of go policy, had not alarmed N 
6 of their danger? 

If all or any of theſe ec had been different from, 


or contrary to, what have in fact taken place, the advantages de- 


rived from climate, i in reference to natural e had Peet 
e bly 


At the time of writing this 3fcourle, the fleets and armies of Britain were, and 


long had been, .invading us. This circumſtance, together with the extraordinary 


manner, in which ſhe conducted the war, occaſioned in one or two of che po litical | 
obſervations, . adduced to illuſtrate the ſubject, ſome little Poignancy of e 8 


| which, TO OY the occaſion juſtified, 0/7 ho ali 16 
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them from us. The firſt of them freedom in a 


: A PHILOSOPHICAL: Procavess. . 


bly been loſt ; and the world had not been aſtoniſhed at the no- 


ble and unexpected exertions, we ſo happily made againſt the 
power of Britain: a power, diſtinguiſhed for its magnitude; 


and with which we had to contend under the rms: of 110 


— difficulties and neee 7 0 


One ardent with will be indulged to me on this occaſion, that 
we may ever deſerve to be poſſeſſed of freedom and independence ; ; 
and by deſerying them, convince our enemies, that the SUrREME 
ARBITER of the fate of nations will not ſuffer Britain to wreſt 


| nftitu- 
tional ſenſe, while we remained connected with B ritain. and un- 


til the ſpurned our repeated prayers to her for its reſtoration, 


Was the only object of our exertions: and the latter indepen- 
| dence—wholly alien at that time from our inclinations, but now 


radicated f in a them, „Was "= un- effect of her obſtinate i in- 
nrx 3 i eee levy % % 1007 


e 


— 


With 8 wm the 105 8 of Ae = the Blacks 


4 of Africa, if they deſcended from the ſame original ſtock, and 


are alike affected with the reſt of mankind, ofa? will ele of 


Dr er 


mate. If it Pn not alter them, and if all nations i in the 1 


Aaritudes, conſidered i in the grols, have equal capacities, the dif- 


ference, that « on compatifon : appears between ems muſt. be 
caſual; arifin g from ſome certain adventitious circumſtances : 


"which'take place in ſome '& them, and not in others; and 


which, as they ariſe, call thoſe W into action, and thereby 
1 that difference, Don 7 $649 n __ 4 1 7 460 wind 
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If by public encouragement, or by any other means, knowledge: 
i general, and particylarly natural knowledge, be ſuppoſed equal 
in any two or more nations, their different modes of applying it 
will: produce very different effects; which; taken together in. 
each, may be equally. valuable and uſeful: and. if thoſe effects 
come under the names of manufactures, they may be exchang- 
ed for each other to mutual benefit, even where the natural ma 
terials are the fame in kind and quality: but where the mate-- 
rials differ in theſe reſpects, the greater muſt. be the difference 
in thoſe artificial productions, and the greater the benefit e 
from the exchange. 


The various productions, natural, and artificial, of different: 
countries, and the benefit reſulting from a mutual ec hange of 
them, give riſe to commerce, navigation, and their attendants: 
in regard of which, the balance of advantage will always be in. 
favour of that people, whoſe ſkill, induſtry, and cheapneſs of la- 
bour, enable them to manufacture andexport,. the greateſt quanti- 
ty of commodities : whether manufactured from the rough pro- 
ducts of their own, or of other countries. And that balance, 
if the government of ſuch a people be wiſely adminiftred, willi 
give them a national ſuperiority in riches, influence, and proſ- 
perity : which are principal —_— with the haneſt and well 
informed politician. | 


With reſpect to the natural oradiiions of this country, they: 
are perhaps as numerous as thoſe of any other: but it doth not 
appear by any publications on the ſubject, that they have been 
examined to any great extent: ſo. that our natural hiſtory is very 
imperfeR, not only in relation to ſuch productions as we have in 
common with other countries, but * 1 baia to our 

own, 
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n. It is apprehended, however, that. gentlemen of ingenui- 
ty and obſervation, have noticed and deſcribed many of them: 
and that their ſeveral deſcriptions-and collections, brought into- 
one ſtock, properly methodized and claſſed, would make a re 
ſpectable figure; and: encourage further examinations and re- 
ſearches, in order to-our obtaining an extenſive, and well-di- 
geſted body of Americas natural hiſtory. For a purpoſe ſo be 
neficial in itſelf, and ſo honorary to our country, it is hoped, ſuch 
gentlemen-will favour the Academy with- their deſcriptions and: 
collections; and alſo: with the reſult of, their Rees, 
relative to the fame ſubject. 


Theſe general obſervations; and particularly thoſe e g 
man, and the effects of climate, with the exception of ſome few 
of them incidentally made, come under the head, and are includ-- | 
ed in the idea, of natural hiſtory. 15 | 

What has been faid of the influence of climate, agrees in part- 
with the doctrine of the celebrated Monzeſquieu.* So far as it 
differs from him, it may need apology: but it is ſubmitted to- 
your candour, Juſt as it ſtood ae I had conſulted . 
on that ſubject. 
| To theſe curſory obſervations on the beck of adus and 
natural hiſtory, I muſt here put an end, as I ſhall ſtand in need 
of the remains of your patience and candour, while I make a few: 

obſervations of a different kind: which; though not neceflarily. 
_  conneRted; with the ſubjects, that fall under the conſideration of 
the Academy, will not be deemed.impertinent, or unſuitable to 
ä this occaſion... | 

The inſtituting of this ſociety, and: the links ther Wass 
n it ſhould be: preceded ** ſuch. an inſtitution as Harvard o. 

" — 


A 
See a 0 


ä 


— — 
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naturally carry us back to the early times of this country, when 


Harvard-College was firſt founded. 5 en ibi rg 


* .? 


Our worthy anceſtors, knowing dun their own cw 
the advantages of a good education, very early, after their com- 


ing hither, provided the means of it for their children, and poſ- 
terity ; and that excellent man, Mr. Harverd, made a large and 


generous bequeſt for that purpoſe: in conſequence of which, 

the college was founded; and in honour of him, and to perpe- 
tuate the remembrance of his genetoſity, his name wWas given to 
it. From that time to the preſent, it has been productive of 
the happieſt effects; and the influence, and benefit of its in- 
ſtruction have been widely felt. 


couraged: in virtue of which, the beſt foundations have been 


laid for excellency in the learned profeſſions. 


All theſe have operated i in ſo forcible and extenſive : a manger, 


that they have produced the other ſeminaries 1 in America, eſtab- | 


liſhed for the like noble purpoſes : ſo that our ALMA MATER 
may be juſtly conſidered as the remote parent of them all. I 
fay, our ALMA MATER, not merely in relation to the members 


of this ſociety, individually conſidered, moſt of whom, from T 
Her breaſts, drew the nectareous milk of ſcience, but in relation 
alſo to the complex body, the ſociety itſelf: for, by her diſci- 
pline, and unremitted inculcations, the way has been prepared 

for philoſophical diſquiſitions, and an examen into the works of 
nature: without which, or ſome ſuch preparatory diſcipline, : 
this ſociety could not have been formed: or being formed, could 
ES hay anſwered the end of its inſtitution. 5 


ae * 9 


- . 1 4 l 
7 2 we 2 4 #*5 74 * : T 21 Jt At | 
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s FTA Collage was founded in the * 16 385 ph the PR of, its gr 
Charter. was in 1642. 


Learning and the principles of 
' good morals have, been diſcminated 3 the arts and ſciences cul- 
tivated; and a ſpirit of freedom and enquiry promoted, and en- 
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At the fame time we are acknowledging our obligations to N 
our ALMA MAT ER, Juſtice demands eee ander 
her bene factors. 1 

_ .. Foremoſt! among theſe, Sands the 3 3 re- 
weren by his profeſſion, but much more ſo by real worth, and 
true dignity of character. By his generous bequeſt, and the ſpi- 
rit it inſpired, the government was enabled to eſtabliſh the col- 
lege: which, by reaſon of the low ſtate of the finances of the 
country, could not have been eſtabliſhed without ſuch aſſiſtance: 
ſo that he may juſtly be conſidered as the father and founder of 
the UNIVERSITY; and in LO, character his ee and be 
tranſmitted to poſterity. 

In the fame catalogue 410. 54 names of Srourheon, Hollis, 
Holden, Hancock, Boylſton and Hear ey, whoſe vital part is diſ- 
encumbered of its earthborn cottage, hold a diſtinguiſhed place. 
Their noble and public: ſpirited benefactions, with thoſe of other 
friends and encouragers of ſcience, are at large recorded in the 
archives of the univerſity; and therefore need not hre be ſpeci- 
1 enumerated. 

Ye diſembodied ſpirits, now « joined to the great majority,” 
if ye are conſcious of what is tranſacting in this place, and will 
deign to regard i it, permit us to expreſs our gratitude to you, ari- 
ſing from a ſenſe of the benefits already derived, and which are 
deriving, to individuals and the public from 2 inſtitutions and 
benefactions. 

If divinity roms . the "#140 wy the 18 
ſeriptures, and of the oriental and other languages —if mathema- 
tics, and natural, and experimental philoſophy—if : the medical 
0 art, the belles lettres, and literature i in general —are beneficial to 


a, ** have not ra in vain: fince, to Py the know- 
"hi M 25 . ledge 


1 


1 
7 
= 
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ledge of theſe has been the object of your aim in thoſe inſtitu- 
tions; and your aim has been crowned with the moſt happy and 
extenſive ſucceſs. This has inſured to you, at leaſt in this 
country, univerſal approbation; and your names will be:remem- 
bered with honour, .1o .long as literature ſhall ama er 
any veſtige of it remain here. 

Though wrapt in the ſhroud of death be . _ 
ye ſtill live, and through ſucceſſive generations may ye continue 
to live, in the grateful breaſts of your lettered ſons.Conſecrated 
to fame, and born on its ſtrongeſt pinions, may your memory 
reach to the remoteſt ages, expanding as it flies. And when 
ages ceaſe to roll hen all things ſhall be ingulphed in vaſt 

eternity - hen eternity itſelf fhall be abſorpt in the ſelf- exiſt- 
ence of the PERI T, may ye be bleſſed, as we humbly truſt yr 
now are, ſupremely bleſſed, with the approbation of HMH, whe 
gave you the means, and the will to do good. In fine, may 
your virtues, and excellent example, by inſpiring imitation, pro- 
cure ſuch benefactions to Harvard-College, as to make it, in 
the moſt proper and extenſive ſenſe, an Juivenſty. 555 
With reſpect to its ſurviving benefactors, I ſhall not attempt 


to name or characterize them, as the doing it might offend their 5 


delicacy, or ſavour of adulation: they will however have tlie 
pleaſing ſatisfaction to reflect, that the culogium on the fimnilar 
virtues of others, is an eulogium on their own: and conſciouf. 
neſs of merit will compel them, without hazarding the charge 
of a vain-glorious appropriation, to apply it to themſelves. 

Too have faid thus much on the ſubject of the college, will 
not, on this occaſion, be deemed impertinent, as the inſtituting 
of it was, not meerly conſiſtent with the forming fuch a ſociety 
a ours, but neceſſary to precede it; and as the old. inſtitutiea 


* 


may 
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Tx 


Such is the connection between them, ard fuch the de- 
ade of this upon 80 oth that as. ; moſt of its 1 


_ With propr riety be reputeT | the genuine — 5 of che new 


be ge for ſcientific mo Wag Shih. i it is fer- | 
vently hoped, will be as long as ſcience, or any t trait of it, remains | 
in the World = cr as 8108 as ature, the great. Labje& of it, 
endures.” 1 

Derived from ſuch a parentage, and animated 1 7 the "noble 
example of other philoſophical inſtitutions, may this ſociety | 
contribute its full thare-to-the common ſtock of knowledge | * 
and endeavour, by the moſt generous nenne to anſwer the. 
valuable purpoſes of its inſtitution. 

« Rapt into future times,” and anticipating the hiſtory of our” 
country, methinks I read in the admired pages of fome Aneri 
can Livy, or Thucgidides, to the following effect. i 

A century is now elapſed ſince the commencement of Ameri. 
can independency. What led to it, and the remarkable events 
of the war, which preceded and followed i ae bave been , 
related in the courſe of this hiſtory. | 
It was not to be expected, that out” anceſtors, inyolved : as 2 
they were in a civil way, could give any attention to literature 
and the ſciences: . but werter t to their diſtreſſes, ang animated | 


This fockity frnd-leſF, on the dale # & the Wit 
ſocieties i in . * ſuch rules, and Principles « of con- 


4 . G [24 duct 
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duct, as were beſt ſuited to anſwer the end of its inſtitution. 
Among others, they laid it down as a fundamental principle, 
that as true phyſics muſt be founded on experiments, ſo all their 3 
enquiries ſhould, as far as poſlible, be carried on, and directed 1 
by them. This method was ftropgly recommended: by Sir FE 
Prancis Bacon, “a4 genius born to embrace the whole, compaſs: 1 
of ſcience, and juſtly ſtiled, the firſt great reformer of philoſo-" D 
phy,“ It was adopted by ſucceeding "philoſophers, and par- 
ticularly by the immortal Newton, whoſe ſyſtem of philoſophy, 
founded on the laws of nature, will for that: reaſon be as e. a 
ble as nature itſelf. Te 4 


Taking theſe great characters for their 3 ad influenced” 
by their illuſtrious example, they proceeded: on fact and obſer- 
vation, and did not admit of any reaſonings or deductions, but 
ſuch as clearly reſulted from them. This has been the uniform 
practice of the ſociety : whoſe members, from time to-time, 
having been choſen from men of every country, from TT. 5 
cdlaſs and profeſſion, without any other diſtinction than was” 
dictated by the dignity of their characters, by their morality, 
good ſenſe, and profeſſional abilities, we find in the printed” 
- tranſactions of the ſociety, the beſt compoſitions on every ſub. 
ject, within the line of their department. We find in thoſe 
tranſactions new facts, new obſervations and diſcoveries; or old 
1 ones placed in a new 1 © and new deductions made from 


bY. them. 

ll "They have ot attend), to ſuch ſubjects a as rele 

1 N the growth, population, and improvement of their country: in 

i which they have ſo happily ſucceeded, that we now ſee agricul- - 

jp oy. tay, manufactures, eee and mine pet, in a high 2 
| 


UE: |» Mallt's life of Lord Chancellor Bacon. ” a 
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of cultivation; and all of them makin g ſwift randes*1 in im- 
provement, as population increaſes. In ſhort, they have, agree- ; 
ably to the declared end of: their inſtitution, : cultivated. every... 
art and ſcience, which" might tend to advance the intereſt” and 
honour of theit country, the dignity and pens of A free, 1 in 
dependent, and virtuos people.” 
This. is demonſtrably evident from the numerous voldines 
the ſociety have publiſhed of their tranſactions. Theſe vo- 
lumes are a noble collection of uſeful knowledge ; and conſi- 
dered togetherin their miſcellaneous ſtate, ſtrike the mind with 
a ſplendour, reſembling the galaxy in the heavens, derived from 

the combined light. of countleſs myriads of conſtellations : and 
like that too, when the ſeveral. correſ ponding parts are viewed 
in their proper connections, they appear to be parts of a whole; 
and to conſtitute. the moſt uſeful ſyſtems : ſyſtems diſtinguiſhed . 
by their beauty, regularity, and proportion.— — Thus far Gu = 
hiſtorian. | 3 

May this prophetic Kite be 1 1 by fact, I may . 

trau of,. this ſociety juſtify the. future hiſtorian, in giving 

it a character, like the one juſt delineated. or rather, a character 
deſervedly more exalted- 5 | 

In the mean time, as thi ſociety is . on the PR libe- - 
ral Wee and is. of no ſect or party in philoſophy, it wide 
extends its arms to embrace the. ſons of ſcience of every deno- 
mination, and whereſoever found ; and with the warmth of 
fraternal affection invites them to a- philoſophical correſ pon- 
dence: and they may be aſſured, their communications will be 
eſteemed a favour, and duely acknowledged by the ſociety. 

F ſhall. cloſe this diſcourſe with a ſhort reflection, reſultin ng 
from one of the ſubjects we have been n 


l 
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When we contemplate. the works of nature, animate and in- 
animate, connected with our earth; obſerve the immenſe num- 
ber and variety of them ; their exquiſite beauty and contri- 
vance ; and the uſes to which they are adapted :—when we 
raiſe our view to the heavens, and behold the beauteous and 
aſtoniſhing ſcenes they preſent to us—unnumbered worlds 
revolving in the immeaſurable expanſe; ſyſtems beyond ſyſtems 
compoſing one boundleſs univerſe : and all of them, if we may 
argue from analogy, peopled with an endleſs variety of inhabi- 
tants. When we contemplate theſe works of nature, which no 
human eloquence can adequately deſcribe, they force upon us 
the idea of a SuPREME MIND, the conſummately perfect 
author of them, — 

% That univerſal ſpirit, which informs, 
% Pervades, and aCtuates the wond'rous whole.” 

In compare with whom his works, great and ſtupendous as 
they are, are * nothing, leſs than nothing, and vanity.” But— 
though annihilated by the compariſon, yet—viewed in them. 
elves, they powerfully perſuade us to exclaim, in the rapturous 
and ſublime language of inſpiration, ** Great and marvellous 
are thy works, LORD GOD almighty, in wiſdom haſt 
thou made them all.” 


— 
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ASTRONOMICAL AND PEACE FAILURES eee 
FAPSERS. 


I. I Method of finding the Altitude and Longitude of the non- 
ageſimal Degree of the Ecliptic; with an Appendix, contain- 
ing Calculations from correſponding Aſtronomical Obſervations, 

for determining the Difference of Meridians between Harvard- 
Hall, in the Univerſity of Cambridge; in the Commonwealth of 


Prefident of the Univerſity, and Correſponding Secretary of 
the American Academy of Arts and Sciences, to the Honorable 
James Bowpoin, L. L. D. Prefident of the Academy. 


STR, 


G 543d = 


5 3 the mall of the planets in a latitude and longituds 


and particularly in deducing the difference of meridians be- 


— of 
% 


Maſſachuſetts, and the Royal Obſervatories at Greenwich and 
Paris. Ii a Letter from the Reverend JosgPpH WILLARD, 


come frequently into uſe, in aſtronomical calculations, 


tween one place and another, from correſponding obſervations. 


— 2 * * nt. - 
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of ſolar eclipſes and occultations of fixed ſtars by the moon, 
every method which can be diſcovered, to ſhorten the work, 
or make it more eaſy, muſt be of utility. In calculating theſe 
parallaxes, it is neceſfary to find the altitude and longitude of 
the nonageſimal degree of the ecliptic. As I have given ſome | 
attention to this ſubject, I take the liberty, Sir, of enclofing to 
you a paper, containing a method of finding theſe prerequiſites, 
different from any that I have happened to meet with, and (to 
me indeed) taking the whole proceſs together, eafier, if not 
ſhorter. It is deduced from a projection which muſt make the 
method very obvious, to thoſe acquainted with the ſphere and 
with ſpheric trigonometry. You will find an appendix upon 
the longitude of Cambridge. -If you think proper to commu- 
nicate the whole to the Academy, you have my conſent. 


J am, 2 
with the greateſt reſpect, &c. 


Camòridge, Auguſt 4, 1783. 


DEFINILELON DS. : 


1. THE right aſcenſion of the mid-heaven is that point of 
the equator, which culminates, or is in the meridian of any par- 
ticular place, at a given time, and 1s found by adding the given 
apparent time, reckoned aſtronomically, to the ſun's right aſ- 
cenſion, calculated for the ſame time. Or, it may be found, 
by reducing the given apparent time to mean time, and adding 
it to the ſun's mean longitude. But, if the hours are reckoned 
according to civil time, we muſt take the difference between 

the 


WS 
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the apparent given time and noon ; and if it is the forenoon, 

this difference muſt be ſubſtracted from the ſun's right aſcen- 
ſion; but if it is the afternoon, it muſt be added. If the mean 
longitude is taken, the mean time muſt be uſed. 


2. The nonageſimal degree of the ecliptic is its higheft 
point above the horizon, and is go“ diftant from each point of 
the ecliptic, where interſected by the horizon. This nonagiſi- 
mal point is determined by a perpendicular to the ecliptic, 
which paſſes through its poles and the poles of the horizon, 
the altitude of which point is meaſured from the horizon, 
upon this perpendicular. 


PR OB L E M. 


Given the latitude of a place, the obliquity of the ecliptic, the 
time of the day, the ſun's true longitude, his right aſcenſion, 
and conſequently the right aſcenſion of the mid-heaven, to find 
the longitude and altitude of the nonageſimal degree of che e ec- 
liptic. 


A GENERAL SOLUTION OP THE FOREGOWG PROBLEM. 


In plate I. fig. I. let the circle spwL repreſent the ſolſti- 
tial colures ; then, the poles of the equator and of the ecliptic 
will be in the plane of this circle. Let the diameter E 
repreſent a portion of the equator ; 3 a portion of the ec- 
liptic ; P, the north pole of the equator ; p, the north pole of 
the ecliptic ; S and L their ſouth poles. Let the arc Pc 8 
mark the right aſcenſion of the mid-heaven, from the neareſt 
equinoctial point; then this arc will repreſent the meridian of 

ſome. place, at a given time, and c and w will be the culminat- 


5 00. 


* 
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ing points of the equator and ecliptic. Let the arc Ei repre- 
ſent the latitude of ſome given place; then the point Z, where 
the arc is interſected by the meridian, is the zenith of the place, 


at the given time, and is one of the poles of the horizon; the 


arc HOR is the horizon ; the line ZN its axis, and the point 
N of the axis, where it is interſected by the arc Pc S continued, 
is the other pole of the horizon, or the nadir. The arc pZL, 
drawn through the poles of the ecliptic and of the horizon, 
marks out the longitude of the nonageſimal degree upon the 
ecliptic at U, the altitude of which, or height above the hori- 
zon is VU. Now the arc pZL is perpendicular both to 
the horizon and the ecliptic, as it paſſes through the poles of 
each, and as 5◻ is = ZV go and ZU is common to 
both, take ZU from each, and there will remain pZ = VU 
the altitude of the nonageſimal degree of the echptic. The 
longitude and altitude of this point, therefore, may be readily 
found by the ſpheric triangle PpZ, in which are given two 
ſides and the included angle, viz. fide PZ = the co-latitnde 
of the given place; the fide Pp = the diſtance of the poles 
of the equator and ecliptic == the obliquity of the ecliptic ; and 
the angle pPZ, the value of which may always be determin- 
ed by the following general ns” which, from degra, will 
appear very obvious. 


The right als of the mid-heaven being between 270 
and 360 or 0*, and between o“ and 90, the neareſt equinoc- 
tial point is ; and i in the firſt caſe, angle pP is acute, and 
is found by ſubſtracting 270 from the right aſcenſion of the 
mid- heaven. In the ſecond caſe, the angle is obtuſe, and is 
bound by ſubſtracting 270 from the right aſcenſion of the 

mid- 
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mid-heaven added to 260®, or, which is the ſame thing, by add- 
ing the right-aſcenſion of the mid-heaven-to 9o*. 


The right aſcenſion of the mid-heaven being between 90 
and 180, and between 180 and 270, the neareſt equinoc- 
tial point is &; and in the firſt caſe, angle pPZ is obtuſe, in 
the ſecond acute, and in each caſe the angle is found, by ſub- 

ſtracting the right- aſcenſion of the mid-heaven ſrom 270 
Theſe rules are to be uſed when the latitude of the given 
place is north; but when it is ſouth, they muſt be inverted to 
find the correſponding angles, as will appear evident V a | 
diagram. 2 


From Z, let fall the perpendicular Zx upon the primitive 
circle : And to know whether the perpendicular, in any caſe, 
will fall upon the fide of P next to p, or oppoſite to it, the 
following rules may be obſerved. 


When the right aſcenſion of the mid-heaven is between 180* h 
and 270, or between 270* and o“, that is, when angle pPZ 
is acute, the perpendicular will fall upon the fide of P next to | 
F ; but when the right aſcenſion of the mid-heaven is be- f 
tween o and 9oꝰ, or between 90* and 180, that is, when 
angle pP is obtuſe, the e will fall agen the fide 
of P oppoſite to p. "IR" 


For the ſide. pZ, the altitude of the nonageſimal 8 
Radius: Sine co- angle pPZ :: Tangent fide PZ : Tangent 
fide Rx. Then, if the perpendicular be on the fide of P next 
to p, the difference between Pþ and Px will be Pa 5, but if 
it fall on the fide of P oppoſite to p, the ſum of Pp and Px 


will 


6 ASTRONOMICAL any 


will be px. px being found ſay, Sine co-Px : Sine co-pr 
:: Sine co-PZ; : Sine co-pZ. 


For angle PpZ, or L. at the pole of the ecliptic, Sine ſeg- 
ment px : Sine fide Px :: Tangent angle pPZ : Tangent 
angle PpZ. POS 


n When the perpendicular Zx falls upon the ſide of P oppo- 
ſite to p, or between P and p, the angle PpZ is acute; but 
when it falls beyond p, it is obtuſe. 


By the angle PpZ, the longitude of the nonageſimal de- 
gree is determined thus: When the neareſt equinoctial point 
is v, ſubſtract this angle from es or 3, adding 12* to 30, when 
neceſſary; the remainder will be the longitude of the nonage- 
fimal degree. If the neareſt equinoctial point is &, add this 
angle to es or 3, and the ſum will be the longitude of the non- 
ageſimal degree. - 


Let the foregoing genera] rules be now elucidated by a par- 
ticular 
; „ E X AMP I. E. 
| Required- the longitude and altitude of che nonageſimal degree | 
of the ecliptic, at the royal obſervatory at Greenwich, Auguſt 

55 1766, at 5h 29! 57 P. M. apparent time ? 


ht ſolar and lunar elements from MAYER's tables. 
| fe 4 At 5h 29/ 570% P. 3 
3 9 — ſun's longitude 5 I 3 


The e of the ecliptic 23 28 18 
| 3 


Fhe latitude of Greenw]dch 


51 28˙ 30˙ 
Reduced to the center, the earth "| 1 ; 7 
3 oblate ſpheroid . 57 14 | 
Complement = FE 5 38 45 49 
For the ſun's right aſcenſion. 
Radius | 10 
: Sine of the —̃— of _ 5 
--: chptid, 66931742“ 9 9624911 
:: Tang: o «longindefromneur-T | 8 ; 
eſt — point, 46 50 9 a 827 $99 | 
: Tang: O's right aſcenſion 285 "IR 
neareſt point, Viz, Kc - OF. 4 9 99954 9 
Subſtract the above from 1 80 


The remainder is o's right aſc. from q 135 38 Ha 


The given time 5 29/ 57/4 being reduced to degrees, at the 
rate of 15* per hour, gives 82 29 15”. Add this to the 
ſun's right aſcenſion 135* 38114“; the ſum 248% 74 290 is 
the right aſcenſion of the mid-heaven. This ſubſtracted from 
270? Ong. the rule, leaves 51 585 31 for angle 0 


For ade 72 che altitude of the nonageſimal degree: h 
Radius 


: Sine Co PZ 1 222 
:: Tangent PZ 38 45 49 9 9047023 
: Tangent Px 26 22 10 9 6952516 
Subſtract Po 23 28 18 | 
Remains p "IJ 3 52 


Sine 
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Sine Co Px 63*® 37* Fol! 
Sine Co Px dy 0.6 , 
2: Sine Co. PZ 1 35 
: Sine Co 52 60 21 48 


Alt. nona. deg. FL 29 38 12 


For angle Ppz 


Sine px e 
: Sine = 26 22 10 
:: Tangent 2 pPZ £6 :£2 --24 
Tangent Z PpZ 84 53 49 
Obtuit = - 55 
To 28 —_— 2 P o* 86 » \/ 
Add LPpL = —— 8 11 


The ſum is = the) g 
long. of nona. | deg. K. 5 


9 9522832 
9 9994443 
— 
9 9391086 


8 7037573 
9 6475369 
10 1052425 


11 0490221 


By the + cus cod it appears, that the longitude of 
the ae degree is 6* 5 A 11 th and the altitude 


29 J 12 
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HE aſcertaining of the difference of longitude, between 
various places on the globe, particularly between im- 
portant headlands and ſeaports, and alſo between places Where 
aſtronomic obſervations are made, to perfect the knowledge 
of the heavens, and to improve navigation and geography, are 
very deſirable objects. Obſervations of eclipſes of the moon 
and of Jupiter's fatellites have frequently been made uſe of for 
this purpoſe. When the beginning or ending has been obſerv- 
ed in two places, the difference in time is the difference of 
meridians, which may be reduced to degrees, at the rate of 
15% per hour. But the earth's ſhadow is ſo imperfectly de- 
fined at the moon, that the beginning or ending of a lunar 
eclipſe cannot be fo ſatisfactorily determined, that the difference 
of meridians, deduced from theſe obſervations, can be entirely 
depended upon. The beginning or ending of the eclipſes of 
Jupiter's ſatellites can be determined with more preciſion ; but 
ſtill, much depends upon the magnifying powers and the aper- 
ture of the teleſcopes, which are made uſe of for the obſerva- 
tion : nor is the difference of meridians between two places, 
deduced from theſe obſervations, reckoned accurate, unleſs 
ere is a conſiderable number, both of immerſions and emer- 
ſions, to be compared) with correſponding ones. Of late years, 
therefore, obſervations of ſolar eclipſes, of occultations of fix- 
ed ſtars by the moon, and of tranſits of the inferior planets 
over the ſun's-diſk, when made under favourable circumſtances, 
have been moſt fought for, and uſed, when they could be ob- 
tained, for determining differences of meridians. In theſe ob- 


ſervations, the difference of times is not the difference of me- 
3 ridians, 
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ridians; but is ſometimes more, and ſometimes leſs, according 
to the parallaxes. Theſe, therefore, muſt be carefully comput- 
ed; and the tediouſneſs of the proceſs has, doubtleſs, prevent- 
ed obſervations of this kind from becoming ſo generally uſe- 
ful, as they would otherwiſe have been. But, as the difficulty 
may appear leſſened, by having the whole operation brought 
into one view, I now take the liberty of doing it, for the fake 
of thoſe who have not made great advances in aſtronomy, ſhould 
any ſuch meet with this paper. I have taken, for examples, 
thoſe obſervations which have led to a determination of the 
difference of meridians between London and Cambridge, and 
Paris and Cambridge. An accurate determination of this dif- 
ference may be very uſeful. Hereby, the aſtronomic tables, 
which have been fitted to the meridians of the celebrated ob- 
ſervatories of Paris and Greenwich, are made our own, for all 
the purpoſes of calculation ; and our obſervations may be made 
uſe of, for correcting and improving thoſe tables: And ſhould 
new ones be conſtructed for Cambridge, the fame may be ac- 
commodated to the European obſervatories. 


PROBLEM. 


Given the moon's longitude, latitude, horizontal parallax 
and horizontal ſemi-diameter, together with the altitude of the 
nonageſimal degree of the ecliptic, and the angle of it's pole, 
or angle PyZ, and conſequently the longitude of the nonageſi- 
mal degree, to find her parallax in latitude and longitude, her 
viſible ſemi-diameter, or ſemi-diameter augmented agreeably to 
her altitude or zenith diſtance, and the Mile difference of 
ongitude between the ſun and moon * 


If 
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If the proceſs be trigonometrical we muſt firſt find the 
moon's altitude and parallactic angle. 


In plate I, figure I, let the arc peL cut the ecliptic in e= 
the moon's longitude, and let the arc / a mark out her lati- 
tude ; then the point of interſection of the two arcs at ), will 
be the moon's true place or poſition. Let the vertical arc 
ZN be drawn; then, in the triangle Z, the fide Z? will 
be the moon's zenith diſtance, or co-altitude, and the angle 
p Z her parallactic angle; to find which, there are given two 
ſides and the included angle, viz. the fide p = the altitude 
of the nonageſimal degree ; the fide p y = the moon's diſtance 
from þ one of the poles of the ecliptic = the complement of 
her latitude, and the angle Zy) = the difference between the 
moon's longitude and the longitude, of the nonageſimal degree. 


From Z let fall the perpendicular Zd, dividing the oblique 
_ angled triangle PCZ into two right-angled triangles, right-an- 
gled at d. 


For fide Z C the moon's zenith diſtance. 
Radius: Sine Co-angle Zpe :: Tangent pZ : Tangent pd. 
Take pd from p and the remainder will be yd; then fay 
Sine Co-pd : Sine Co-)d :: Sine Co-pZ. : Sine Co-Z ». 


For angle pp Z, the moon's parallactic angle. 
Sine > d : Sine pd:: Tangent angle Zy): Tangent angle DZ. 


We muſt next find the moon's parallax in altitude, prepara- | 
tory to which, let the moon's diſtance from the earth in ſemi- 
diameters of the earth be found. 


B 2 | EE In 
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In plate I, figure II, in the plain right-angled triangle B A C, 
right-angled at B, let C B be the ſemi-diameter of the earth, 
which call 1, the angle B A C the moon's horizontal parallax, 
the hypotenuſe C A the moon's diſtance from the earth's cen- 
ter in ſemi-diameters of the earth, to find which fay Sine an- 
gle BAC : fide B C:: Radius: hypotenuſe C A. 


Having found the moon's diſtance from the earth's center, 
there are given in plate I, figure III, in the plain oblique - 
angled triangle B A C, the fide A C = the moon's diſtance from 
the earth's center, the ſide B C = the earth's ſemi- diameter, 
and the included angle B C A = the moon's true zenith diſ- 
ance, to obtain angle B A C== the difference between angle 

B CA the true zenith diſtance and D B A the viſible zenith 
diſtance = the moon's parallax in altitude; to find which, ſub- 
tract angle B C A from 180 the ſum of the three angles, the 

* remainder will be the ſum of the two unknown angles AB C 
and B A C: Take the ſum and difference of the ſides A C and 
BC; then fay, the ſum of the two ſides A C and BC : their 
i difference :: the Tangent of half the ſum of the two unknown 
1 | angles: the Tangent of half their difference. Subtract the 
half difference from the half ſum, and the remainder will be 
the leſſer angle BAC= the moon's parallax in altitude, * which 


4 "44 
q | | added N 


* The common method of dedncing the moon's parallax in ahitude from her 
irve zenith diſtance is by approximation ; finding the parallax for the true zenith: 
diſtance as if it were the viſible, by adding together the logarithmic Sine of the 
zenith diſtance and of the horizontal parallax : then adding the parallax thus found 
to the true zenith diſtance, and conſidering the ſum as the viſible zenith diſtance, 
and then going over the work again; but I have exhibited the above method as 
the direct one; and it is but little longer than the other. 
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added to the true zenith diſtance, will give the viſible=angle 
DBA. 


For the parallax in latitude and longitude. a 
Having found the moon's parallax in altitude ſuppoſe it ſet 
off plate I, figure I, upon the vertical arc from Y to M towards 
the horizon, becauſe the viſible zenith diſtance is greater than 


the true; then, the point n will be the moon's viſible place, 


or her place as ſeen from ſome given ſpot-on the earth's ſurface. 
From p to L, through , let the arc pmL be drawn; then, 
in the triangle pmy, the angle mp 9 = the diſtance haben, 7 
and e on the ecliptic is the moon's parallax in longitude ; and 


the ſegment my, of the fide pm, is her parallax in latitude ; 


to find which by ſpheric trigonometry, there are given two ſides 
and the included angle, viz. ſide D, the moon's diſtance from. 
the pole of the ecliptic ; the fide , the moon's parallax j in 
altitude, and angle p) mz = the ſupplement of angle D to 1805 

Or it may be more convenient to take the triangle LDν; in 
which are given ſides L and J and the included angle Ly m, 
D to obtain the ſame things. But the moon's parallax in 


latitude and longitude may be found more eaſily, by the follow- 


ing method. Let fall the perpendicular ui upon the arc p) L ; 
then, there will be formed a right-angled triangle » mr, right- 
angled at r, As the perpendicular mr, in eclipſes of the ſun, 
and even in occultations of fixed ſtars by the moon, will al- 
ways be near the ecliptic, it may be conſidered as parallal to it, 
without any ſenſible error; conſequently, the fide zz may be 


reckoned = the ſegment ym. We may therefore-call the fide 


dy the moon's parallax in latitude, and the fide ur, augmented 
in the ratio of the Sine of the moon's viſible co-latitude to ra- 
dius, 


5 
1 
l 

* 
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dius, will be equal to ze, the parallax in longitude. In occul- 

tations, when the moon's latitude is conſiderable, this augmen- 
tation muſt take place; but in ſolar eclipſes, her latitude is al- 
1 . TORE ways ſo ſmall, that the difference between mr and ne is imper- 
ceptible ; therefore, mr may be conſidered as the true parallax 
: in longitude. 


As the ſides of the triangle » mr are very ſhort, it may be 
| reckoned a plain one, without any perceptible error ; and the 
ſides yr and mr may be found by plain right-angled trigonome- 
try, the hypotenuſe D, and the angle my - = angle pD Z, 
being given. 


For ſide p, the moon's parallax in latitude. 
| . Radiws:; » 7 in ſeconds :: Sine co- angle m)r : ſide yr in 


1 

| ſeconds. 

f 

! For fide mr, the parallax in longitude. 

; Radius: 9m in ſeconds :: Sine angle myr : fide mr in 
if e ſeconds. 


* 


GENERAL RULES FOR APPLYING THE PARALLAXES. 


In a place in north latitude, when the moon's latitude is 
north, if the parallax in latitude is leſs than the true latitude of 
the moon, ſubtract it from her latitude ; the remainder will be 
her viſible latitude north. If the parallax be the greater, ſub- 
tract her latitude therefrom ; the remainder will be the moon's 
viſible latitude ſouth. If the true latitude of the moon be 
ſouth, the parallax in latitude, whether greater or leſs, muſt be 
added, aid the viſible latitude will be ſouth. Theſe rules muſt 
be inverted, when the latitude of a place is ſouth. 


The 


ld 
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The parallax in longitude muſt be added to the moon's true 
longitude, to give the viſible, when her true longitude is to the 
caſt of the nonageſimal degree, otherwiſe, it is to be ſubtracted. 


If the moon's true latitude and longitude are to be found 
from the viſible, the above rules, for applying the parallaxes, 
muſt be inverted, 


For the moon's augmented or viſible ſemi-diameter according 
to her altitude or zenith diſtance. 

The viſible diameter of the moon, to a ſpectator on the ſur- 
face of the earth, is continually enlarging, from the horizon to 
the zenith; becauſe the ſemi- diameter of the earth bears a ſen- 
fible proportion to the moon's diſtance. When the moon 
is in the zenith of an obſerver on the earth's ſurface, ſhe is 
nearer to him by almoſt a whole ſemi-diameter of the earth, 
than when ſhe is in his horizon. In the horizon, therefore, 
the moon's viſible diameter mult be the leaſt, and in the zenith 
the greateſt of all. 


The viſible dianieter of any planet is inverſely as it's diſtance 
from us ; thercfore, to find the moon's augmented ſemi-dia- 


meter, from her horizontal, at a particular zenith diſtance, we 


mult ſay, —The moon's diſtance from the earth's ſurface at the 
given viſible zenith diſtance : her horizontal diſtance, or diſ- 
tance from the earth's center :: her horizontal ſemi-diameter : 


her augmented or viſible ſemi-diameter at the given zenith diſ- 
tance. But ſides of plain triangles are meaſured by the fines 


of 


+ The moon's diſtance from a ſpectator at the earth's center is the ſame, at eve- 
ry altitude, as her horizontal diſtance, 
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of the oppoſite angles; thus in plate I, figure III, fine angle 
BCA, the moon's true zenith 1 meaſures the {ide AB, 


the moon's diſtance from a ſpectator on the earth's ſur- 
face; and fine angle AB C, or which is the fame, tine angle 


DBA, the moon's viſible zenith diſtance meaſures the ſide AC. 
the moon's diſtance from the earth's center = her horizontal 
diſtance, We may therefore ſay, Sine angle A CB, the moon's 
true zenith diſtance : ſine angle D B A, her viſible zenith diſ- 
tance :: her horizontal ſemi-diameter : her augmented or viſi- 
ble ſemi-diameter.* 


For the viſible difference of longitude between the center of 


the ſun and moon. 
To obtain this, there are given the ſum of the ſun's hori- 


Zontal ſemi-diameter, and the moon's augmented or viſible ſemi- 


diameter, at the time of the obſerved beginning or ending of 
the eclipſe, for which the calculation is made, and the viſible 


latitude of the moon from the ſun, found by properly apply- 


ing the parallax of latitude from the ſum, by which a plain 
right-angled triangle may be formed. Thus in the plain right- 
angled triangle OE», plate I, figure IV, there will be given 


the hypotenuſe ©) = the ſum of the ſemi-diameter of the fun 


or moon, or viſible diſtance of their center, and the fide Ep, 


the 


*The augmentation of the moon's ſemi-diameter to her altitude or zenith dif- 
tance may be found in ſome aſtronomical tables ; but I thought it beſt to give the 
trigonometrical proceſs. : 

+ This ſum of the ſemi-diameter ought to be diminiſhed, on account of diſ- 
fraction, or the inflection of the rays which paſs the limbs of the moon, ſuppoſed to 
be cauſed by her atmoſphere. When an eclipſe or occultation would appear to us 


to be juſt begun, were there no inflexion, this cauſes her limb to be viſibly diſtant 


from 
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the viſible difference of latitude between their centers, to find 
the ſide OE, their viſible difference of longitude.* This may 
be obtained by Euclide, Book I, Prop. 47 ; or it may be 
found by common trigonometry thus OD: Radius:: Ed : 
fine angle E@) ; then Radius: ©) :: fine co-angle EGS) — 
angle Eyo : OE. But oE may be obtained more expediti- 
ouſly, thus; find the logarithms for the ſum and difference of 


©) and EN; the half ſum of theſe —— is the . 
rithm of OE. | 


Hike found, for the place from whence we deſign to reck- 
on the difference of meridians, the parallaxes, and the viſible 
difference of longitude between the centers of the ſun and 
moon, at the obſerved time of the beginning or ending of a 
ſolar eclipſe, or occultation of a fixed ſtar, or for both the 
beginning and ending, where both have been obſerved, we muſt 
_ aſſume the difference of meridians in time, between the firſt 
| 8 e . | place, 


from the limb of the ſun, or from the fixed ſtar 44 : Therefore, at the inſtant 
when the beginning or end appears to us, it is obvious, that the centers cannot be 
ſo far aſunder by 44, as the ſum of the ſemi-diameters; and by ſo much muſt 
this ſum be diminiſhed,. For a brief account of this inflection, ſee As TRONOMIE 
par M. vs La Lax, tome ii. art. 1992, 1993, edition ſeconde. 


* As the ſun has a viſible latitude, equal to his parallax i in latitude, the ade 

OE is not a portion of the ecliptic, but is parallel to it: But as it's utmoſt diſtance 
from it can never be more than between 8” and 9, the difference between this fide 
and the viſible difference of longitude, is imperceptible. In an occultation, when 
the ſtar's latitude is large, this fide, parallel to the ecliptic, muſt be enlarged, to 
give the viſible difference of longitude between the ſtar and the moon's center, in 
the ratio of the coſine of the moon's viſible latitude, or of the ſtar's latitude to Ra- 
dius, according as the one or the other i is neareſt to the ecliptic, 


9223 141 1440 


Ef 
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place, and that whoſe longitude is fought ; and muſt find the 
parallaxes the augmented ſemi- diameter of the moon and the 
difference of longitude between the centers of the ſun and 
moon, or ſtar and moon, for the obſerved time of the begin- 
ning or ending of the eclipfe, or occultation, at this ſecond 
len, 


\ 


We are next to find the time of the true ecliptic conjunction 
of the moon and ſun, or moon and ſtar, according to obſervati- 
on : And here we are to obſerve, that at the beginning of an 
eclipſe or occultation, the moon is viſibly not fo far advaneed 
in longitude, as the ſun or ſtar, therefore, if we ſubtract the 
viſible difference of longitude from the ſun's viſible longitude,* 
or from the ftar's true lon gitude, + we ſhall have the viſible 
longitude of the moon. If to this viſible longitude, we ap- 
ply her parallax in longitude,, with it's proper ſign, we. ſhall 
have her true longitude according to obſervation, the ſun's or 


ftar's longitude being ſuppoſed to be accurately given by the 


tables. If we make uſe of the moon's parallax in longitude 


from the ſun inſtead of her ſimple parallax, which will pre- 
vent a ſeparate calculation for the ſun's parallax in longitude, 
the viſible difference of longitude being ſubtracted from, or 
added to the ſun's true longitude will give the moon's viſi- 
ble longitude nearly ; and her parallax in longitude from the 
ſun properly — to this will give her true longitude. 


| The 


The ſun's viſible longitude is found by applying his parallax in longitude with 
the proper fign to his true longitude. 


+ As the fixed ſtars have no perceptible parallax, there can be uo diſtinction in 
calculations between the viſible and true longitude. 
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The difference between the ſun's or ſtar's longitude and the 
moon's thus found will, it is obvious, be the true difference of 
longitude between them. But this may be found more readily 
thus—In eclipſes, if the viſible difference of longitude and the 
moon's parallax in longitude from the fun, and in occultations, 


the moon's ſimple parallax, be both additive or both fubtrac- 
tive, their ſum is the true difference of longitude, between the 


moon and ſun or ſtar. If the one is additive, and the other ſub- 
tractive, their difference is the difference of lon gitude. 


It ſometimes, though rarely, happens, that the moon, at 
the beginning of an eclipſe or occultation, has paſt the true 
conjunction, & although her viſible longitude is leſs ; this is the 
caſe when the parallax, being additive, is greater than the dif- 
ference of longitude between the moon and ſun or ſtar. We 


mult invert this rule, to know whether the moon has paſt the 
true conjunction, at the end. 


The true difference of longitude between the moon and ſun, 
or moon and ſtar being found, both for the beginning and end- 

ing of a ſolar eclipſe, or of an occultation, where both have 
been determined by obſervation, the ſum of theſe, when the 
moon was on different ſides of the point of the true ecliptic 
conjunction, at the beginning and ending or the difference, 
when ſhe was upon the ſame fide in both, will be her whole 
motion in longitude from the ſun or ſtar during the time of the 


e eclipſe 


* we man find an | inflance of this at {the beginning of the fotar TIA at Green · 
* Jone * 1778. 


the moon's horary- motion, by che tables, is true ;- which may be concluded 


dhe lunar. obſervations of the late accurate and celebrated Dr. Bradley; which com- 
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eclipſe. or occultation j according to obſer vation. Then we 
muſt ſay; This whole motion: the Hole time of the duration: 
the difference of longitude at the begintiing*or ending: the 


diſtance in time between the obſerved nn or r nd: 


the Fra por en rn \ »hunienol a 
| fr ee itt a $58 


When che beginning, « or * 2 bb been: abſenieds at 
che places for which we made tho calculations, we muſt uſe the. | 


moon's horary motion from the ſun, as given by the tables, for 
the firſt wund. and one hour or. 2999: En the ſecond 1 term. 


The time —_ EY is to be added: to the obſerved: bine of 
the beginning of the eclipſe or oceultation, hen the moon is 
behind the true conjunction; but if ſhe has paſſed it, then 
it muſt be, ſubtracted; and the ſum or difference will be the 
time of the true ecliptic conjunction according: to obſervation: 


If this whole motion is conſiderably different from that- given by the tables, 
and we make dependance upon the obſervations of the beginning and end of the 
eclipſe or occultation, we are to conclude, that the moon's latitude, by tlie tables, 
is not exact; and the correct latitude muſt be ſought, for the beginning and end. 
Theſe being obtained, the viſible difference of longitude between the ſun's and 
moon's center is to be found, conformably thereto. . By this i it is ſuppoſed, . that 


to be generally the caſe, in eclipſes and occultations';- and indeed it is much more 
likely that the latitude: ſhould be given too ſmall or: too large; in che tables; than 
that the horary motion ſhould be conſiderably erroneous by them. In more than 
five hundred longitudes of the moon, calculated from Mayer's printed tables, by 
M. Lemery, which he compared with correſponding longitudes, deduced from 


pariſons are publiſhed in Connoiſance des Temps pour  Annte, 1783, I find that the 
error. in the mbon?s Horary motion in longitude rarely arnounts tolle If hot 
common {or it to exceed 1” ; and it is generally but a few tenths df a ſecondd. We 
may therefore make great dependance upon the horary motion given by theſe tables... 


* 


I *Y 
— +> 
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This rule 18 to be inverted,. to find m2" al ne 1. e 
frem the * of the end of the te or, oecu tation. 1 


T he time of the true ecliptic conjunction, Heike to the 
obſervations, being found in this miatiner, for each pla ce, tlie 
difference of times will de the differerice of weridiun A ee! 


4 2 
f 


Let the preceding rules be now cirmplifed.. 


The beginning of a 2 * eclipſe was obſerved at the. Royal 
Obſervatory at Greenwich, by. Dr. Maſhelyne, the Aſtronomer 
Royal, Auguſt 5, 1766, at 5" 296% P. M. apparent time, 
and by. his aſſiſtant at 55. 29 58“ P. M. the en 12 
29' 97”. The end was obſerved by the Doctor at 7. 11! 27%, 
and by his aſſiſtant at A 11740“ F. M. nn one Fr 
L:I4 VILE iti in 1 innit 


Th +7 


Hollis Profeſſor of the Mathematics and Natural Philoſophy, 
at Cambridge, who made the beginning at 115. 39 235 A. M. | 
and the end at 25 45 * P. M. apparent time. Þ 2407 


| Rokikicesl this — meridians between Greenwich and | 
Cambridge, by _ nm be e ? 


The ſame eclipſe was Prune by the late Dr. Wi n "EY Py 


The ſolar and lunar . for calutaing the predic, 
&. ate from Mayer's. tables. n | 


| 


Sai“ 
9 5 diag tis" 

— 3 7 . L 
E Greenwich at 5 29 55 r 
The fun' - longitude, 27 a * 4* 1 - bet 9: 51 * = 
The moon's ecliptic 169gitode;”” 5. 13 3 59 © 


8 
9 
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The moon's latitude north decreaſing, 1 
The ſun's horary motion, 2 
The moon's horary motion in longitude 22 
. = 29, 29 5 
The moon's horary motion i in latitude, _ „ $4 
The moon's horizontal parallax for Greenwich, 5 3 58 4 
The ſun's horizontal parallax, - Fas ©" 
The moon's horizontal parallax from the ſun, 53 50 0 
The ſun's horizontal mi- aer by] | 
6bſervation, - 13 
The moon's horizontal W nee 14 44 
The obliquity of the ecliptic, | £3 28+ 5 
The latitude of Greenwich Obſervatory, 85 28 2 hy 
NT Reduced to the enten: 51 14 11 
Cennpiasbede es PE 2408-5 44" 5 E 
From theſe elements the altitude of the nonageſimal degree 
has already been found, „ 
And it's longitude, x Thi 3 15 11 
From which ſubtra® the moon' 8 longituile, 4_ n 
The difference i is equal to angle 25 D. | 1 22 2 12 
== $2 I2 
For the moon's zenith diſtance and — . Nan! I. 
Figure 1. 
55 For fide Z D. 
Sine Co- angle Zp 37 57 48 9 7889864 
: Tangent fr _ 29 438..48 1 7559557 
: Tangent pd 19 17; u0 9 5 449421 
mo 5 89 26 43 
 s JI oe 


1 88 
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Sine Co r 9749099 
I 2)... MBE ON == 
»'s zen. diſt. = 2 71 2 4 74 

80 For angle p52. n e bb 

Sine vA 70. 9. 23. 9 "9944755: 

: 2 * a9" 0 2 5189498 


: 1 2 5 Zz N 
=mCr the parallactic angle. 


For the n moon' 8 diffance from the earth in bet damen. of he 
earth. Plate I. Fig. II. | 


—— — 


5 S. 


Sine angle BAC = the — 1 * 1 ARMY 
horizontal parallax from ſan, 1 3 sos 3 19475 | 
EF In... Ee. e , 
Radius 18 2 0 "ey ©. 522 Bar 1 


. AC, — Ki hte rn 7 
the earth's center, 8 3 6 | e 


For 
This is not ſtrictly the moon's diſtance from the earth, becauſe her horizontal 
parallax from the ſun is here uſed, inſtead of her true parallax ; but the number 
thus found is to be taken for the next proceſs,becauſe, in theſe calculations, we find 
her parallax in altitude, latitude and longitude from the ſun, to prevent ſeparate 
proceſſes for his parallaxes. . When we are making theſe calculations in oecultations 
of che fixed ſtars by the moon, her true horizontal parallax will neceſfarily be uſed, 
becauſe * ſtars have no diſcoverable parallax. 


"Ip . 1 1 iS N „„ ran * * PIT, 
7 of 2 3 * \ . _— . * a 
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F or the moon's parallax 1 in altitude. Plat I, Fig, UI. 
Sum of the three angles, | b ; 1 Ax $i * 
Angle BCA = d's zenith diſtance, SY 7 4 
Sum of the two unknown 4.8 teh 180 12 56 
Half ſum " - * wa: 
| Side CA = d's diſtance from the earth's , 63 8617 
Side BC-= earth's ſemi- diameter, 1 5 
Sum of the two ſides including che knows. angle, 64 801 I 7 
Their difference, | | 985 62 3617 
"The Gan of the two ſides bauma, 6 86 : 
the know e, et , 18s 
: Their difference, | 62 8617 1 7983861 
:: Tangent + ſum of the 7 67280 | 
unknown angles, nn +: _ 4 
: Tangent - their difference, PWR 5. 10 1268557. 
Leſſer angle BAC or J's paral- | er 24 
lax in altitude from fun, 1 5 0 
The finding of the moon's xin altitude, 8 her true 


zenith diſtance, may be much facilitated by the ng: 
ſhort table, which I have calculated for the purpoſe. TRY, 


% 4 4% 
£5 T A B | F- gh 
» 


* A THEMATTCAL Arens 2 5 
ads yd 10 o % i gb ni 5 of 1 EEA 20 Gora od 101 
| »'s horiz. ME”? "TM | 1 4 # 
5 9 613399 [23526 * 
o 0136445 2526 
Ne een! 
1 94812497 bal oi N noob 
. o 0144024 _ 
8 0146551 2527 
0 0149078 . 1 
F 17 
ES +. | CUSD HET A SEQUASCTY CEE 
5 1 \ 1 0 \ 5154134 een 2 1 I | 
q* 0 0156662 | 22 | 


The fit column of this table contains the inoon's horizon. 
tal eie in minutes. In the ſecgnd column are the Joga- 
rithms; which are to be ſubtracted from the logarithmic tan- 
gent of the half ſum of the two unknown angles (found as 
 aboye), according t to the moon's horizontal parallax. The re- 
mainder will be the logarithmic 3 ngent of the half difference 
of thoſe angles. The degrees, &c. anſwering to this, being 
ſubtmcked from the half ſux „will give the e in ce. 


22 880 
ae table exemplified: OI £g14s 


. The uſe of 


Required the moon's parallax 1 in altitude from the Pas her 
Horizontal parallax from 5 ſun being 53 Seleendchen rue F 
zenith diſtance 775 5 47 4 "5 as before? d, il : 


5 - The Tang. +; ſum of the 6 6 YOU 45 
unknown angles, as bee. $54 h af 484579 


Logarithm from the table for 53 50 60 oath 


: Tha diy of * 55 15 5 hog”: 
two unknown angles, AS 9 1200555 
The moon's . parallax in alti- * 1 23 a e r 
rude from the fun, as before, - Ant i nt b5gia1u09 aha: 
77” For . 


9 nl 
- => 
, ' b 
3 5 


| For the moon's PROT akitadg from * ſun by approxi- 


Sine of the moon's e 7 RM 
Eee, 7147" 4 94977 7 


The moon's horiz. par. from the fun, 32 30* 3. 5092025 


Moon's par. in altitude fromſunnearly 3068 7" {868746 


= = 51 ( N14 
221 
The moon's viſible zen. diſt. nearly 7 72. 38 12 Sine 9 9797448 


32 30“ Log. 3 5092025; 
The moon n'opar in dr n che ſun, 3082, 8 17 4889473. 


This is but 25 # a ſecond different from the parallax which. 
was: found by the direct method. By. | 


= . * o 


For the moon's nid from the ſum in bu and latitude. 
Plate I, Fi RE I. 
Radius 


dnn the moon's parallax in *} : Mig 3 4889735; 


tude from the fun, | 
: Sine angle ona e 
e , 3 1 . 1 7 9 Sings 
mr the moon n W we.” e 
ba . the ſun, . een i idr 


— EA; 1. x01 | ho 


' | 0 $f * wh | 
C3 ; | 5 4 * 4 .<4 4 — 1 = : L 8 . 5 
is 5 7 W „ * * - 
N f 18 * a g f 1 . 
ww 55 . | 2 0 


2 The are of this parallar is fo ſmall; that we may uſe the logarithm' of the e- 


 conds contained in it, inſtead of the fine of the arc without any ſenfible'error. 


% 


* 


— 
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— apt "65546" 3% '9 9599432 
: Dr the moon's und. in lt. dende, 2811,79- . 
= —_ = 46' 51%, 5 3 4489167 


For the moon's 1 dts rb fink Aliriter : 
The sine of the moonꝰs true zen; diſt.” 71 47 4 9 9776721 
: "The Sine of her viſible zen; diſt. 72 3Þ 27 9 9597546 
: Herhoriz. ſemi- diameter, 14* 44”, 6 884½ 5 2 9466978 
Her augmended ſemi- diameter, _ 888, 8 —— 
74 eee eee 2 z 


Such is this ttigonometrical proceſs, for finding the moon's 
parallax in latitude and longitude, and her augmented or viſible 
ſemi· diameter; but aſtronomers have invented | formulas, which 
greatly ſhorten the work, making it unneceſſary to ſind the 
moon's zenith diſtance, parallactie angle, and parallax in altitude. 
In ſolar eclipſes, the moon's latitude bring very n. the for- 
1 are "_— — d e 


141 7 Fo 


\ Let My e latitudatbe * 5 N e 7. 
Let che co-fine! of the; altitude of the nonageſimal. degree be 
called C and it's line D. Let the moon s horizontal parallax 
or her horizontal parallax from the ſun | be called 5. her vibe 
latitude J, and true latitude L. Let the diſtance between the 
moon's vijble longitude and the longitude, of the nonageſimal 
degre = 7pm: in Plate I, Fig. I. be called 6 ; the true == Tp), 
B. Then, the v1/able latitude and lon . of the x moon be- 
ing given, | | 
x=#CF . ? eee, uh en Prorfter d. 


* A 52 | 7925 The 


11312 


74 4 


40 lein: 


/ 


S. : 7 
” [al — 
. v * 
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The ſubtractive ſign — i is to be uſed, when, the moon's; lati-- 


tude i is north, the additive + chen it is ſouth. 0047 51 + 


In occultations, when the moon's latitude is large,” 05 
x = FC cor ſine / I ſine I co-ſine 6. 
y = =D. fine 6 Ji. e. , found by D ſine hat = 2 
0 Fin ratio of the cor ſine of the moon's true la. 
titude to Radius. \ 


Co- fine . 


F ormulas have been invented to find the Paulus in a direct 
way, when the moon's rrue latitude and longitude are given ;, 
but it is rather eaſter, in this caſe, to come at them by approx-- 


imation, thus, 


Add together logarithm p, ſine p,. ſine B, which will -give 


55 or the parallax in longitude nearly. Add the parallax thus 
found to B, which will give 5 nearly, viz. the diſtance be- 
tween the moon's vibe longitude and the longitude of the 
nonageſimal degree. Then log. p, ſine D, fine. 5 thus nearly 
found, will give 3s the parallax in lon gitude, ſufficiently exact ; 


and this added to B will give c6tre@'B!"! Add together 10g. p, 


fine C, which will give *; or the paralla in latitude nigh the 
truth. This being properly applied to L. the moon's rrue la- 
titude, will make 1, the v ble latitude, nearly. Then add to- 


gether log. P. ſine D, fine ?, thus nearly found, and co-ſine &, 


which give the logarithm of a number, that added to, or ſub- 
trated from x, as before nearly _ will make dhe n 
parallax in latitude. e LAM eds bf]: 


LY * & $4 


With open to the moon's augmented emi-diameter we may ) 


oy 8 : 0; me moon' 5 horizontal ſemi-diameter : : her : aug- 


YE 1 Ot OO mented 


_ a, 
* 1 A = r 
© CG Fee A ><, =L 
. Fs” pi doe * 2 n 


e 


7 eee r - 

TIT I LEE un PS 
7 WR . RE edu box. N þ * 
gy. Gi jg WY . 


r 


=" 7 * y "7 Y 

2 5 2 52 5 {Ss 

WALES IS LR 
2 3 
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mented ſemi- diameter. Her augmented W thus 
found, will be ſufficiently correct for all purpoſes. 


cer Bu Exemplification. 2 whe: | 
The co-altitude of the nona- "9 166921 21 48. Gs eg 9391086 C 
geſimal degree, 
The altitude of the nonage- 
ſimal degree, . 
2 N 537 50. 32300 Log. 3 509202 5 p 
The diſt. between the moon's 3 
true Tong: and the long. of 52 2.12. Bone 9 8967492 B 
the nonageſimal degree, 
The moon's true latitude, 33 17 N=L. 
| yod 04 A bart 1 5092025 
9 0941970 
9 8967492 


129 38 12 Sine 9 6941647 


8 


— 


y- nearly 1259“ 3 1001487 


1 
* - — — * K . ex 59 
* — + ö * 
„reer 925 B 52 2 12 
wy 3 + - C 4 G — iy "_ 1 - 
. ; | 5 | 8 | _ 3 EI TLIC Kt 


| b. nearly 52 23 II Sine £9, ae | ; 
1 | 2 126% 3 1022040 1 


2 11 6% 3 )'s realer n long. from © 
B 52 221. Meli MD St Wort en 1.1 


: t 


8 * s 
8 — * $0 My 10 153199 2112 
8 


1 r F302! Sies 6. 8988145: aur 
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þ 3 SO 
c 4 e 
* nearly 280%, "Y W 4 4483011 


== 46 47 8 
s true lat. = L 23 ry 0 


2 nearly, viz. Y's vil. lat. 1 3 30 8 Sine 7 5940588 
D 3 2033995. 
n ) 7855507 


3,8 0 > 5830090 
* nearly 46“ 47, 4 
- 3, 5 


| 2 d's parallax in lat. from 8 


52 27/12“ 9 8967492 
: Sine 6 e 9 8988143 
: The moon's horiz. oo | 

2 14/44", 5 = 884% 5 2 9466978 
: Her x RR or viſible} 6: N | 

ſemi- diameter, | _ a 9487629 
— > 14.7 48% 1 8 | 


By theſe reſults it appears that the W e find 


the parallaxes and * ſemi- diameter of the moon to 
great exactneſs. 


Let us now find the viſible difference of longitude Wee 
the center of the ſun and moon, at Greenwich, at 5* 29 87 4 


nnn Plate I, Fig. IV. 
The 


Y 1 3 4 2 © * 
row n 8 P - „ we,” ” * k Sy n N Q 7. of ve. * 
2 p b * * a 9 2 rns x is * N n p 
* ” lb * 4 
. « 2 ? N y © > — * ＋ "4 _—*. ».- PP 7 5 * * 7 * ( = 5 1 
* be * - ie tc ets 13 * e * $ 
0 1 4, > , , N mae”, 
. + * 6 
a _— * 1 * 5 o 
_ - - l d a 
* : 4 - 44 T * 
' * . . - * 
- ; : l * o 
_ =—_ 2 - \ 
\ ; 4 . P 
— 
* 1 : — .. - 
9 * 
a 
” 
- 
* : 
: . g * * 
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The ©'s horizontal ſemi-diameter, _ „ 1187-48% 
The »'s augmented ſemi-diameter,  ' - 14 48, 8 


* 


Sum, 05 eee ee ee 

Subtract for inflection, | WY 

Viſible diſtance of centers, . 30 31, 3 
| 58 60 


Hypotenuſe O9 1 13831, 3 


The »'s parallax i in latitude: aa S er od 9 0 2 8 


ST ** —_— "RR R 


The »'s viſible latitude from o. 3 13 BY 2 W 


Side ED | 91 Ton 2. 


eee 95 a 1831, 3 


Difference, | iincgnod a ad 1019/1 r 3 0073637 
tan? F113; 2 wb 429871 5 


Side oE= = the viſible diff. long. g. of J 
O's and ps ys. 


1640, 3 3 2149357 
227 8. . 


For the moon's true lon gitude according to: obſervation. 


From the fan's. true long. aug, * 5 290 57 rz — 9* 510 70 | 
ee, nd i vile, mne. 27 205, 3 


3 — 


Hema 


| hy 1 * 
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g Remains the » S viſible longitude nearly, ig 1 2 42 3e, 7 
Add the moon 's parallax in longitude from the 6. 2 27 8. 3 


The ſum is the 9's true long. according toobſerv. 4 13 3 . 0 


The true diff. of long. of © and daccording 60 bfctvd. 6 1 5 : 
| 1 60 


375 


Let us now find the requiſites for 751 117 33x ah when the 
eclipſe ended at Greenwich. #1109; 2 


Elements ** computing the parallaxcs, Kc. at * 110 3 5 {14 


The ſun's longitude, > \ $986 4* 13*13' 54, : 
The moon's ecliptic longitude, + 4 13 53 55, 6 
The moon's latitude north, 28 40, 6 
The ſun's right aſcenſion, — 135 42 33 
The right aſcenſion of the mid-heaven, 2243 35 55 
„„ i, 26 24 5 

Complement, „„ 


as PZ. as before, as alſo the ds horizontal ne * 


n theſe elements are 8 


The altitude of the nonageſimal degree, = 1+ 

Angle PZ, WP as 126 12 38 

The longitude, of the nonageſimal degree, 78 6 12 38 
Angle 


As the moon was near her apogee, the ROLE — Arad 90 very 'Vrtle, 
in a few hours, that the ſame may here be taken for the end, as for the beginning. 
If the moon is not near her apogee or perigee, at the time of a ſolar eclipſe, al- 
| lowance ſhould be made for the alteration of the horizontal parallax, between the 
beginning and end. 
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Angle 27 = 2 -B, Po SRL, 8258+ 421 
The moon's parallax in une G's the Fig Wenn 
The moon's parallax in latitude from the ſun, 60 32, 5.5 
The moon's augmented ſemi- diameter, „ l 
The ſum of the 9's and » . be we 6” 
for inflection = ©» a 


Wh + 


The moon's viſible latitude from the © =Ep 1 31 1, 9 8 
Tanne of long. oF ime: © & > s centers OE 1272, 4 


age x Tak yy 5 
3 22171“ . 
> fx A FR / B11) ITN "Sf © LEM eee ISI 481 


To ba dun. s true longitude at RON 4% wig $45 
Add the viſible diff. Og: of © and Þ by obſery. +21 12, 4 


The ſum is the 5 D's vikble longitude nearly, 2 13 3 5 6, 9 
Add the Y, parallax in long. from the ſun, tak; 25. 3 


—_ 


The ſam irche Y true long according to obſ. * þ 13 33 N 


+ + „„ oe + — 2 


ma of long. of o and » at che end by obſ. 39 375 7 


It — > 
& ow ac oa | | | | 
-4 - ; 0 — 
121 5 2575. 7 
808 


The troediff. by obſervation atthe i beginning + 375, © 
W the » from. ac © in 


the cli x] ptic by obſervati vation, 2 . 
B 4 ot N | 75 te 2 5 
| * "A IS 
y Mayer's tables 


The moon's long. arth eginningoſtheeciph 4 19 3's 99 0 
Dass ee, | 


#10109 3 20 7 


The JW moon's yy motion 


ee 
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The ſun's motion for the ſame time, | 8 Ser 
Thewholetmotion of the A © byMayer' rubles 4 Ts 5351 

£9} ta int vt. rr 


By this it "Toney that the whole: motion of the moon from 
the ſun in the ecliptic, by obſervation, differs but o, 4 from 
that given by the tables: Therefore, if we ſuppoſe che horary 
motions by theſe to be correct, the latitude will 1 n oC... 


the obſervations n allowed 1 
For the time of the true conjunction of the ſun and. moon ac 
e cording to obſervation... e 
Thebeginnin gof the RR by obſ. at Greenwich, 5520 575 4 
rr 2% = ee 20298 eee 
The difference the duration 141 362 
oo 60 
101 
| 60 
r — 
60962 
1 9.140 1 By £173 1 


The whole: motion of v from 


| 275 25 * ai a 43 ©: y 8 F 
the: © during the eclipſe, W I 3 3975 5 


The time of the duration, bo, 2 2 78 50806... 
n Diff. long. v & o at che beginning by obſ. 375». 0 9 6 . e 
A © Thetime nanhebeyntoedlpicconju. 830% | 25 9293 530 
| * N 4 . * 73.5 . 3 1558 95 
* . To 
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To eee eee SN 57 
A eee, , 13.505 


77 +. #4 2 —— Ü—ę—— 


The furn ite timeof eclipc conjuattion Weber. 8 43 4% 


IM if - SCHOQLIUM.;,.. 3 307 2 14 


77 


Fram the Swan of the beginning bb a ſolar 
erlipſe, at a place, for which aſtronomic tables have been con- 
ſtructed, or, at a place, whoſe difference of longitude from that, 
for whielrthe tables have been conſtructed, is accurately aſcer- 
tained, the error in the moon's longitude” as given by them, 
-may be known, if they have given her latitude exact, or the 
error, if there be one, has been corrected by obſervation. 
For example,” when the foregoing eclipſe began at Greenwich, 
the moon's longitude, by Mayer s printed tables, was 48.1 * * 
59 „o, but, deduced from the obſervations, it was but 4. T3® 

3˙ 36", o the error of theſe tables, therefore, in the moon's 


Ie at that time, Was + 23˙0, ſuppoſing the latitude 
exact. * the obſervation of the end the error was 33 4 4+ 


Hf 20153 1 I 


Having Wund the uss öh he! pe beſhnehich uf we 
fan and mon, at Greenwich, as deduced from the obſervations 


of the beginning and erding of the celipſe, we are nent to find 
the conjunction at Cambridge, from the obſervations made there. 


If © tft au mort b tn 1 . l 
Let us aſſume the difference of CN en. EL APD 
dQambridge to be 4*- 44257, then, at 11:39" 23“, A. M. 
yy when the edipſ hegan at Cambridge, it was 40. 23 48% P. M. 
at Greenwich ; and the ſun's longitude and tight aſcenſion, and 
eee latitude and Jongitude were e the fame; at each place. 
- "or Having 


36% « ASTRONOMITCAL avs 4 M 


- * - 
—— — — — evra —ͤ—ũ—— — 
” 
* 


— — — = 


| 

| will be eaſy to obtain them for 45. 23' 48'”, anſwering to 11%. 

| 39˙ 23” at Cambridge, by the ſolar and lunar motions for 1 & 

1 9%, thedifference betwetn 5 29 5 and 4 23 48 

0 

1 Elements for Cambridge at rn. 39” 23. KI 

1 The ſun's longitude; | (tier, wilt, 2 43319 ama7,; 
The moon's ecliptic longitude, | <2 +1224 Mia 88 
The moon's latitude north, 1% oct 5 3 aghbtha 
The moon's horizontal parall ax. u ig c 
The ſun's right aſcenſion, 1 ent l Sa 
The right aſcenſion of the ad- hene, 130 26 20 
Angle P 2 | 139 33 40 

==, 49, 26 20 


| Complement 49 33 20 

The latitude of 88 4% Kr e 51 23; 28 N 
Reduced to the center, 0 Jer a5 8. 37 5 
ee PZ 47 51, 25 | 


From a theſe e ts are Sh 


The altitude of the ee degree, x. be Rt 


F 4 Li - = 14 * 


Angle Py⁵BZ 9 bag 128 9 % n 30 11 
The longitude of che besen degree, 1 30 e 10 
Angle 25 = B eee ee we FP 


The moon's parallax i in 1 Tom the ba. 1 36,8 | 
The moon s parallax i in latitude from the a 20 49,9 8 
The moon's augmented ſemi- diameter, 44% 


| The ſum of the O's and )'s n c c 5 + 18 9. % * 


| | 935 | | for inflection ==. OD, + SEATER FF." + 19 ns, | ee, 
Tbe moon's viſible latitude from akean=Ba,. 926,9 N 


„ 


- 


Having found theſe for Greenwich at g 29“ 3%, P.. M. it 
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The vidble ff, 1. of theo & N 
* egen 5 7770 ne! ne We 31 — = 26" FRY 


at 11% 39 A . 


e and ve vibedt "A wp obſrnation—a6 3 29,” 1 


OR A men? min ai e A 
Subtract en moon's parlta of jongitude from Gs OY Chl wap 4 
The moon's true long. according to obſerva... 4.12. 37 6, 6 
The true diff. of long. of o & > according to ; obſerva. 36 5. 9 5 
60 
2 an TN B10 OR TIES 2165, 9 
Elements for the end of the eclipſe at Candies, 8 45% 
9” P. M. N 
the fan's longitude, 1 $96:c356 4 hof ot eee % 
The moon's ecliptic Win W 
The moon's latitude north, | HM HE 
The ſun's right aſcenſion, fe F, 35 43 
The right aſcenſion of the midCheaven, 4 | ye ane #6 1 * 
Angle pP 92 69 . 8 
T4107 n d in stin ni ih IS 916 
3 | Complement 06.585 | 1 
25 0b ef, vt 3 125 ff to Wo 4 | 
From theſe —— atitz edc 10. gt N 1 
The altitude of the COT dere, 6d br 738 
angle PyZ, \- £37131 A "3% 7-6 BIR: 567 45 32 I. 
The longitude of is nonagefmal al degree, 5 %s 32 


— 


— = 4 2 
3 9 — 


— 
+ 


a. eo — — ¼ 
— — —— - 
— 


22 — „ 
— — 7 
2 


. "WEE ED ar: rr : 2 — 
— 2 — in 7rV . ——m — — — —— 


— —————— 
"=: — * 
4 > - 
* ” WY 
\ — 
* 


Auf. — 


The whole motion of » fromgin theecliptic by ob $034. 7 


 Themoon'slong. achebeginningof une 4* 12751 28% 1 


33. ASTRO NOMECA Ly e 


* 


Angle Zp3 = B. an 23248457 
The moon's parallax in longitude how the fan, 17 31, > 


The moon's parallax in lati tude from the ſun, 332 22, 8 
The moon's augmented ſemi- diameter, 1 14 54, 7 


The ſum of the o's and '2's lemi - diametero—4 wy 7837, '2) 


for infleftion = ©D, 
The moon's viſible latitude from the-o = E9, © 271, 8 
N nde of 0's and » 's centers == ©E 1817, 1 
= 30. 17,1 
WE : 95 nn. Cambridge J. 7 
Add 's and »'s viſible diff long. by obſervation, + 30 17, 1 


4 13 44 54» 8 
Add then moon's parallax of longitude from Oo, — 17 31, 7 


— 


The true Jong. of the moon according toobl.” 4 14 2 26, 5 


The true diff. of long. ent according toobſerr. 47 48, 8 


4 

Sl 
* 8 | ö « a _ * 4, 
[ | * R 


2868, 8 Se. 
ass. 9 


* o 2 


The true difference by obſervation at the beginning 
115. 39 23% A. M. 


— 


"ih Mayer s tables, 


Ditto at the end, 5 erty baſes 414 144;2+6% 2 


Diff. = == d's whole motion iu in a he ecliptic ni 4 11 18, 6 
„, ee i e 


The 


þ 
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The ſun's motion for the fame time, 728% 


The whole motionof 3 Sans by Marini 23 $3, 4 
4 e e N 3 ban 60 
$f 3 12 4; 
| * a 5 2 | 


- « 2 
: p n - 4 
- 2 6 . > 4 1 
4 * © ©.3 * 7 * * I 
. * 1 oy 0 1 N 4 1 þ * #4 
b bs . g w* 3 & SS SY 23 4143 1 2 
„ 
* 
| , , 
* . a , #4 
43 ) _ . P " , x 3 N 4 
N « 1 3 T <4 7 13 Aer | ws 
C : of TY 75 1 of &. 1 n * 
„ 3 4 9 4 * 


By this it appears that the Sid motion by oblereaion dif: 5 
fers but r.. -3 from that given by b tables 10 09/7 11 


If «x 4 


The time of. the duration of the eclipſe by 455 
11146“. 


ation. was ; 


. 


* þ 4 17 . n 


Bar the time of + ahi true ona Adin. of the fac mad moon at 

| ___ © Carnbridge by ohſoration! one | 

The whole motion of. v from nee 

- ecliptic during the eclipſe, 1J 00: 

: The time of the duration, + Gin 4 71190 
1: Diff. long. band oatthe begin. enen yt 3 3350354 


| - The time f from the beginning to the 1 
_ ecliptic s oF, obſervation, | 


9 5 — * 


Add this timmg 1204 119 = | 
To the time of- the TE by. obſerva... 11 39 23. 


The ſum i the tine of etiptic; 6 by dſt” 0 59 18 155 
Time of ecliptic 6 at Greenwich by dbl 5 43 a 

Dif. = che diff: of Wetililacit 1 1 

' -Greenich & Cunbridge by ri HO . , N ach 
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Thus it appears, that according to the obſeryations of this 
chip made at Greenwich and Cambridge, the difference of 
meridians between thoſe places is 4 44, 29 ; ſo that the 
time that was aſſumed for the difference was very near the truth. 
If the difference of meridians, thus deduced, is in any caſe con- 
ſiderably different from that which was aſſumed, this reſult is 
to be conſidered as only the approximate difference, and is to be 
uſed as a new- aſſumed difference, from which deductions are to 
be made for the true. If the firſt reſult does not differ more 
than to or three minutes from the aſſumed difference of meri- 
drans, the ſame parallax in longitude and latitude may be uſed © 
in the ſecond proceſs, which were found and uſed in the firſt ; 
becauſe the right aſcenſion of the mid-heaven will not differ 
more than 6 or 8. from the firſt = the difference in the ſun's 
right aſcenſion, which, together with the ſmall difference in the 
maon's longitude and latitude, will make ſo trifling a difference 

in her zenith diſtance and parallactie angle, that the difference of 
parallaxes will be inconſiderable. All, therefore, that is neceſſa- 
ry to be done, in the ſecond proceſs, is to find the ſun's longitude 
and the moon's latitude for the approximate or new. aſſumed dif- 
ference of meridians, from whence, with the parallaxes, we 
muſt deduce the difference of longitude between the fun and 
moon, whereby the true conjunction will be obtained. 


For illuſtration, let us take the foregoing obſervations of the 
ſolar eclipſe, and aſſume 4* 42 25 for the difference of meri- 
diins between Greenwich and Cambridge. 


According to this afumption, at 115 3⁰ ee A. M. . when 
the SI eee CO ods - 
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The ſun's longitude by the tables, 4819* 5 % 
The moon's ecliptic lIongimde, ' 4 12 30 29, 
The moon's latitude, 30 u, 
The ſun's right aſcenſion, 135 357 30 
The richt aſcenſion of the mid-heaven, 130 26 15 
"T9 OE Angle pP 139 33 45 
= 40 20 15 
£1 Complement 49 33 45 
Hence | 67) 
The altitude of the nonageſimal degree, 07 0:7 
Angle PpZ, 31 29 49 
The longitude of the nonageſimal degres, 4 1 29 49 
Angle Zy = B. Na 
The moon's parallax i in longitude from the ſun, 9 36, 
The moon's parallax i in latitude from the ſun, 20 49, 88 
' ©) as before, N 1839 % 
Ey or the moon's viſible latitude from the ſun, 932, 4 
The viſible diff. of long. of ©'s and dis centers OE 1585, 9 
- ==20'25, 


The D's ecliptic long. by obſerva. IE}, 8. 

41231 95 
to the above aſſumption, 

The true diff. of long. of © and D by 1 mY 2 
n to the aſſumption, . 


— 


At che end of the Ap at Cumbride at 2h 4 5 * ' accord 
ing to the above * 05 


F 3 
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The ſun's longitude, 5 4 .13•1432“7 5 
The moon's ecliptic longitude, 4 14 1 47, 7 
| 1 The moon's latitude, _ | 5 27 56, 9 
j | The fan's right aſcenſion, | 135 42 56 

The right aſcenſion of the mid- hren 3 % 8 14 


Angle Pz, 92 59 40 
e . 
Complement 2 59 49 


Hence | * 


The altitude of the nonagefimal degree, „ 
Angle PpZ „ 
The longitude of the nonageſimal degree, 5 7 
Angle Zpy = B 5 5 23 43 
The moon's parallax in longitude from the ſun, 17 31, 7 
The moon's parallax in latitude from the ſun, 32 22, 4 
Od as before, | 1837", 1 
E ads, 5 
The viſible diff of long. of os and Y 's centers = OE 1 ls 
1 239 
The moon's ecliptic long. by obſervation [of 
according to the above aſſumption, J Him ace 7 
The true diff. of long. of © and y by obſerva. at the aa, 4 6 
of the eclipſe, according to the aſſumption, 21e 
* 
2869, 6 
The difference at the beginning as above, ©... » 21088 


— 


The whole motion of ) from © accord. to this aſſum. 5031, 8 
5031's 
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5031 a 8 , 11146": 7 2162 82 2: 478970 — Ib. 190 950 . 
The beginning of the eclipſe at Cambridge, 11 39 23 


. 


The ecliptic 4 of © and » by obſerva. eee 
215 ; : 0 59 1 2% 
to the foregoing aſſumption, 
Time of 6 at Greenwich by obſervation, £43: 47+ 


The difference of meridians by this aſſumption, 4 44 35 


By this it appears, that the ESE difference of meridians, 
VIZ. 4* 42 25%, differs much from the truth: But the paral- 
laxes reſulting from this aſſumption, are ſo very near thoſe re- 

ſulting from the firſt, that it is evident they may be employed 
in the remaining pa art of the, proces, without cauſing any ſen- 
fible error. Let 4: 44' 35 the difference of meridians now 
found, be uſed as a new-aſſumed difference, which will give 
the moon's latitude at the bezinn ning of the eclipſe at Cam- 
bridge 36016 „f, and at the end 27 51, 2, and by a pro- 
per proceſs we ſhall find the vilible difference of longitude of © 
and ꝙ at the beginning 1589”, 3, and the true arg 2165 7 
63 and at the end the viſible difference 18 1771 1, and the true 
2868 % 8. Hence we find the time of ecliptic conjunction at 

Cambridge oh. 59 171 '> and the difference of meridians be- 

tween Cambridge and Greenwich 4%. 44, 30% but half a ſe⸗ 
cond different from what 1 it was at t firſt found. | 


If inſtead of finding the difference of meridians at once, by 
the conjunction at each place, any one chaſes to find it by the 
| bent and end hes res bay uy . do it. 


1 8 „ 
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At the beginning of the foregoing eclipſe at Gee it 
appears, that the moon's ecliptic longitude by obſervation was 
4 13* 3 36”, o, but when it began at Cambridge, her lon- 
gitude by ebſervation was but 4˙ 12 316“. The difference 
is 32 29% 4 = 1949“, 4. Let us find how long the moon 
was in paſting over this portion of the ecliptic, thus, 


The 9's horary mot. inlong. 2929/5 8 1769½5 3 2478506 
: 1 hour, l 3600 3 5563025 
4 11 85 1949, 4 3 2599010 


to 


3966 3 5983529. 
—— 1b. 1 it ; 


By this it appears, that it was 1h. 6 ' 6 after the eclipſe be- 


| gan at Cambridge, before the moon had the ſame longitude, as 
" when the beginning was obſerved at Greenwich : Therefore, 


to 11 299 23%, A.M. add 10. 6'6'” ; the ſum ob. 45 29“ 
ſhews the time at Cambridge, when ſhe had the ſame longitude 
as at Greenwich at 5* 29 57“; and the difference 4. 44 28 
is the difference of meridians in time, between thoſe two places 
as deduced from the obſervations of the beginning of this 
eclipſe. By a ſimilar proceſs, we find the difference reſulting 
from the 6bſervations of the end to be 4* 44'312''. The 


mean is 4 44 292 


Another ſolar eclipſe, the obſervations of which we make uſe 
of, to determine the difference of meridians between Greenwich 
and Cambridge, is that of June 24, 1778. As the clouds 
were troubleſome, at nt time, at Cambridge, and conſequent- 


. 


—— 


MATHEMATICAL PAPERS. is 5 


1y the obſervations ſomewhat uncertain, we may take the obſer- 
vation of the end of the eclipſe made at Chelſea, by the Rev. 
Mr. Payſon, who had a very favourable time. And as Mr. 
Payſon and I have, by terreſtrial meaſurement, made with inuch 
preciſion, found Chelſea to be 26“ in time eaſt of Cambridge, 
this obſervation is the ſame to our purpoſe, as * made in Cam- 
brid ge. 


The beginning of this eclipſe was obſerved by che Rev. Dr. 
Nevil Maſkelyne, at the Royal Obſervatory at Greenwich, at 
zu. 40' 110, and the end at 5h. 25” 12 apparent time.“ At 
Chelſea, the end was obſerved by the Rev. Phillips Payſon, at 

Bis own. houſe, at 14. 38' 23”", A. e time. 


At the Royal Obſervatory at Greenwich, at 3 4⁰⸗⁰ Ix? . 


rent time. 
The ſun's longitude by Mayer's tables, 383% 4 2% 
The moon's ecliptic longitude, 5 3 3 0 
N 


* I am indebted to Mr. De La Lande, a celebrated member of the Royal Aca- 
demy af Scienees at Paris, for the European obſervations of this eclipſe ; who, in 
a very obliging manner, in a letter. of November 30, 1 78 I, cotnmonicated them 
to me, They are as folow ; :- 4 


At Oxford, Greenwich, "Deptford, Kock bete 1 
Beg. zu- 33/ 447 3-400 117 3. 40/127 Fü. 4/ 79% 35. 530 15% or 137 3 
End. 5 19 48 5 3 „ 5 23 114 © 19 5 5 | 's 

_ Marſeilles, Padua, 5 Milan, _ Cadiz, : Toulouſe, We 
| Beg. 4 12 © 4 4146 4 29 9 3.18 53 3 $52 270r240r22 
End. 6 146 6 27 4¹ „ 385: 0: 5 26 25 DOE: 


As the beginning only was obſerved at Paris, I have taken the EPR made _ 
at Greenwich, where the end as well as the beginning of the eclipſe was ſeen. 
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The moon's latitude north nn v7 l 19 2077 
The ſun's horary motion, 2 23, 0 
The moon's horary motion in long. in the ecliptic, 37 36, 3 
The moon's horary motion in latitude, 3 9, 8 
The moon's horizontal parallax, 61 7,6 
The ſun's horizontal parallax, (2 Bath 

The ſun's right aſcenſion, 93*20 36 
The right aſcenſion of the mid-heaven, 140 23 21 
Angle pPZ, . | | 121 26 39 
| == 58 23 27 
Complement 31 36 39 
The ſun's ſemi-diameter, 15 47 
The moon's horizontal ſemi- diameter, 16 40, 3 
The obliquity of the ecliptic, 1 23 28 6 
PZ, &c. as before, 
Hence 
The altitude of the 9 3 54 13 45 
Angle PP Z, 1 7 
The longitude of the 0 degree, 4 17 5: 7 
Angle dps == B, 75 -{+4_0P 58 27 
The moon's parallax in longitude from the ſun, 30 47, 6 
'The moon's parallax in latitude from the ſun, 35 Fo, 1 
The moon's augmented ſemi- diameter, 16 51, 8 
The ſum of 9's &y's ſemi-diam.— 4 5 for infl, = ©, 19 8473 
The moon's viſible lat. from the ſun = Ey 989, 4 
The viſible diff. of long. of o's and y'scenters. OE, 1685, 3 


=28' 5",3 
The 8 ecliptic long. by obſervation, 38. 8 6 44. 3 


-—- 


At 


Ln 
- IT 2% 
2 
7 Ide 
* 1 
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At the Royal Obſervatory at Greenwich, at * 2512“ ara | 


rent time. 
The ſun's longhtnide; | 1 1252 
The moon's ecliptic longitude, J in $$; 
The moon's latitude north; - e ee 
The ſun's right aſcenſion, 93 26 8 
The right aſcenſion of the mid- heaven, 174 43 8 
Angle pPZ, 95 16 52 
= 84 43 8 
Complement 5 16 52. 
Hence | | | 
The altitude of the nonageſimal degree, 46 11 19. 
Angle FpZ „ 
The longitude of the nonageſimal degree, 4 29 45 50 
Angle 2p =B,. 35. 33 9 
The moon's parallax in longitude from the ſun, 36 33, 5 
The moon's parallax in latitude from the ſun, 42 20, 7 
The.moon's augmented ſemi-diameter, 1668 
The ſumof © 's & 's ſemi-diam.—4 5 for infl. SO. +7 1950"; 
The moon's viſible lat. from the fun = EI, 980 
The viſible diff. of . of © band d's centers =0E, 1644, 9 
FIN A 2 24", v 
The moon's . ng. by obleration, 9 4 1 12 10, 6 


Hence it appears, chat the motion of the moon by obſerva- 


tion, during the eclipſe, with reſpe& to the ecliptic, Was 1 * 


5 26'',3 ; but, by Mayer's tables, it was 1* 5 49”. Suppoſ- 
ing then the horary motion by the tables to be true, as is moſt 
probiite; x we may COT that there i is an error in the moon's 
.- latitude, 


= „ 
* 


— 


9 " 0 N * 
— 9 * * * 0 "0 * 7 
* ; * N 


46 ASTRONOMICAT: abb 


The moon's latitude north nn „ ee 
'Fhe ſun's horary motion, 5 2 23, 0 
The moon's horary motion in long. i in the ecliptic, 37 36, 3 
The moon's horary motion in latitude, jw. ate $ 
The moon's horizontal parallax, 61 7, 6 
The ſun's horizontal parallax, 1 Bah 
The ſun's right aſcenſion, 93*20 36 
The right aſcenſion of the mid-heaven, 148 23 21 
Angle pP, oy | I21 30 39 
| = 38 a 27 
Js Complement 31 36 39 
The ſun's ſemi-diameter, I 
The moon's horizontal ſemi- diameter, 16 40, 3 
The obliquity of the ecliptic, | 23 28 5 
PZ, &c. as before, 
Hence 
The altitude of the nonageſimal 3 54 13 45 
Angle PPZ, e 
The longitude of the e degree, 4111 7 
Angle 25D =B, | FFF 
The moon's parallax in longitude from the fun, 30 47, 6 
The moon's parallax in latitude from the ſun, 35 50, 1 
The moon's augmented ſemi- diameter, 16 51, 8 
The ſum of 9's & Ms ſemi-diam.—4 55 for infl. O, 19543 
The moon's viſible lat. from the ſun = Ep 989, 4 
The viſible diff. of long. of © s and d's centers E, 1685, 3 


2128. 53 
Ny The moon's WEE long. by obſervation, | 3 4* 6 44, 3 


At 
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2 
At the Royal Obſervatory at Greenwich, at * 25427 appas | 


rent time. 
The ſun's longltnide, 3* q* $7124, 
The moon's ecliptic longitude, © 3 4 12 21, © 
The moon's latitude north; - 7/5: $@;4%3 
The ſun's right aſcenſion, 93 26 8 
The right aſcenſion of the mid- heaven, 174 43 8 
Angle pPZ, 171 5 95 16 52 
= 84 43 8 
Complement 5 16 52. 
Hence | | 
"The altitude of the nonagefimal degree, 3 FT I 9. 
Angle FpZ 359 45 30 
The longitude 1 the nonageſimal degree, 4 29 45 50 
Angle 25D = $5.33 29 
The moon's 1 in longitude from the ſun, 36 33, 5 
The moon's parallax in latitude from the ſun, 42 20, 7 
The moon's augmented ſemi-diameter, 16 47, 8 
Theſum of s &)'s ſemi-diam.—4 5 for infl. SO. 1950˙ 3 
The moon's viſible lat. from the fn = BI, 1047, 9 
The viſible diff. hue heb) © 'sand d's centers SE, 1644, 9 
8 Sy 24% 9 
The r moon's 5 long: by: eaten, 21 1 12 10, 6 


| Hence it appears, that the motion of the moon by deem 


tion, during the eclipſe, with reſpect to the ecliptic, was 1 * 
5 26% 3; but, by Mayer's tables, it was 15 49”. Suppoſ- 
ing then the horary motion by the tables to be true, as is moſt 


probable, we may conclude, that there is an error in the moon 8 


* 
oy * 
* 


latitude, 
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latitude, as given by them, the correction of which may be 
found, in the manner following: 


'T he 2's longitude at the beginning, per tables, 3*43* 6' 32% 0 


The d's parallax in longitude from a — 30 > 47s 6 
MA | THC 3 235 444 4 
The »'s longitude at the end per tables, J 4 42 21, S: 
The D's parallax in longitude from. © | — 2 1 
5 | 3 3 35 47> $5 
Subtract 3 2 $6406 4 
Difference | $006 
Subtract o's motion during the eclipſe,  * 4 10, 2 
Remains Þ's viſible motion from © per tables, 55 52, 9 
| 60 
3352, 9 
The »'s viſi. lat. from © by calculate at beginning, 989% 
At the end, | "0 | | i 9 
The >'s viſible motion in ne; from eq +. SE B, 5 | 
* | 7 
* 


In plate I. fig. I. let Eo C 50 a portion of the ecliptic & = 
33 529 the moon's ae motion from the ſun, during the 
K eclipſe. 


* The moon's viſible motion as it ariſes from her horary motion and parallaxes 
in latitude, is not affected by the ſmall error in the latitude given by the tables. - 


$ See note, page 17. 
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eclipſe. Let E be = the moon's viſible latitude from the fun, 
at the beginning of the eclipſe, and CL the fame at the end. 
Let 3 M be drawn parallel to EC; then, ML = 58,5 will 
be the moon's viſible motion in latitude from the ſun, during 
the eclipſe, and M L, the viſible angle of the moon with the 
ſun in the ecliptic.* Let D be the diſtance of the 0's and 9's 
centers, at the beginning of the eclipſe, and OL the ſame at the 
end; then the point at © will be the place of the ecliptic con- 
junction; and the line © D, perpendicular to the ecliptic, and 
cutting the moon's viſible path DL in D, will be the moon's 
viſible latitude from the ſun, at the time of the ecliptic con- 
junction; and the line © N, perpendicular to the viſible path, 
and cutting it in N, will be the leaſt diſtance of centers. 


IM . 
ö | 20s & 1 7675269 
* Radius 5 2 e 7 
: Tangent angle ML. 171 a*.. 8 2421063 

Sine angle MDL, s 
: 1 58, 5 1 7675269 

:: Radius „ IT VI OT . 
: IL gt = $9 5254868 

L 3353% 3 32854868 
: do+Lo _ IN 3904, 65 3 5915796 
- > o—Lo F | 1 o . 6020600 

: Difference NIN * | 8 0 "6681528 


* The true fide MI. f is fo ſhort in is fall ni tes r 


erent it for the ſake of illuſtration; NPR OG eber 
Aot affected by it, A 


— 
— — — 
- = — — 

_ _ - — 


— — — - — — — — — af 1 * — — > - . PG I” — 4 — 8 = 
8 % ” : "= — S =p — — 92 4 2 * * — 
5 — — , 5 — 24 — — b bs 
g - 38 > — 8 — 
— —_ - — — — — — — — —— — — — — — — — — — 
— > 2 - — — — — — — — — — — — — — — 
— — — — — — — — — — — — — 
- *% * ne £ us 
8 K 4.4 
4 
. 
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— 
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38 een AND 
151. 
+ difference IN __ LN 


» N 
LN 
Jo 


: Radius 


:: N 


Sine angle yoN- 
Angle NDD = MDL 


Angle D 0D = ydoF 


Angle DoE 


«> < + 2% 


: 0 
:: Sine angle v0 E 


: ED 


»'s viſible lat. from O = 


1 676 77 


, 3 


1679, 
| 1074, 
1954» | 


O 


4 
3 


O 


5913 off 


＋— 1 o 2 


— 


bo 13 11 
90 


1954 43. 
29*40 49 


„ 
16“ 10, 


From )'s parallax in lat. from © 35 50, 
Sub. Ds viſi. lat. from now found 16 10, 


Remains ps correct latitude, 
- d's lat. by Mayer's tables, 


Error of the tables in 2's lat. 


* As the time both of the beginning and end of the eclipſe is uſed in dedueing 
this error, there is no need of finding CL, which would give the fame. 1 |» + 


19 39, 
19 20, 


3 
5 8 
I 
5 
6 
7 


N 
N 


"ſi 18, 9* 


3 2909912 


3 2250507 


9 9340595 


0 


3 2909912 
9 6959990 


K 


2 9869902 


95 


R 
„ * 
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Thus it appears, by the Greenwich obſervations of the be- 
ginning and end of this eclipſe, that the latitude of the moon, 
given by Mayer s tables, is 180, 9 too ſmall, * Which correc- 
tion, being applied, will give her latitude at the beginning 19 

By 6, and at the end 25 11 Fe - Hence the viſible differ- 
ence of longitude, at the beginning, was 28 16%, 3. and at 
the end 27 36'', 7; and the true longitude by obſervation 38 

335 4h-"n-B and 38. 4% 12 22%, 4, the difference being 1* 

5 49%, as by the tables. The true difference of longitude 
| between the ſun and moon, at the beginning, was 151 „ 2, 
the moon's longitude being the greateſt : Therefore, »'s horary 
motion from © 2113'',3 : 1 hour = 3600%::151' 2 7 - 5 > 
_ 4 17 15 which being ſubtracted from go 40 13 4 (the ob- 
ſerved time. 7 the beginning of the eclipſe at Greenwich) be- 
Cauſe the moon had really paſſed the conjunction, leaves 3. 35 
53+ for the apparent time of the true ecliptic conjunction. 

Let us now aſſume 4 44 4“ for the difference of meridians 
between Greenwich and Chelſea, and find the elements for 
- Chelſea, at the end of the eclipſe, viz. At 11% 38.23% an- 
' ſwering to 4 22 27 at Greenwich, according to this _— 
tion. | 


At Chelſea at 110. 38 23%, A. M. apparent time. 


The ſun's longitude, 25 . 42 558 
The moon's ecliptic longitude, 3 3.33 , 8 


+ * By the Oxford obſervations of the as and end of this eclipſe, the error 
in latitude, in Mayer's tables, was — 20”, 6, differing but of, from the error 
found by the Greenwich obſervations. 


8 ASTRONOMICAL ans 
The moon's s lat. corrected by the Greenwich obſerva. 1 33. 2 


The moon's horizontal parallax, | 61 10, % 
The ſun's right aſcenſion, | #7 22 25 
The right aſcenſion of the mid. hewen 87 58 10 
Angle PZ, 8 | 177 58 10 

| | =2 1 50 

1 Complement 87 58 16 
The latitude of Chelſea, 42 25 11 
Reduced to the center, | 42 10 20 


Contpletiient =PZ 47 49 40 


Hence 

The altitude of the nonageſimal degree, : S725; 
The longitude of the nonageſimal e 2 28 24 40 
Angle Zp) = B 5 8 21 
The moon's parallax in longitude from the ſun, 5 15, 8 
The moon's parallax in latitude from the ſun, 19 32, 6: 
The ſum of 9's & »'s ſemi-diam.— 4% 5 for infl. Op, 1959*,8. 
"The moon's viſible latitude from the n 7 


The — diff. of long. of ©'s and »'s centers = OE 1954, 7 


= 320 34%7 


The moon's ecliptic long. 6 We 3 3733 H+ 
The true diff. of long. of © and J 


8, 9 
ing to the aſſumption, "AMET 


= 163849- 


| Þ's horary motion from © 2113, 3: 1 hour = „ 
1638 “% 9: 2792 τ 46“ 32. Subtrat 46' 3a from 1 1b. 
38723 the time of the end of the eclipſe at Chelſea, and 
the remainder 10. 51' 51% A. M. will be the time when the 


— 
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true ecli ptic con) junctiotr Happened. This ſubtracted from Zu. 
350 1 P. M. the time of the true ecliptic conjunction at 
Greenwich, leaves 4* 44 22 for the difference of meridians 
between theſe two places. To this add 26 the difference of 
meridians between Cambridge and Chelſea; the ſum, . 44 

28½ will be the difference between Cambridge and Greenwieh, 
by the obſervations of oy eclipſe. | 


| Deductions from hs cfervations of a tranſit of Mama Fe 
vember 5, 1743, for determining the difference of n 


between Paris“ and e 
At Paris, November 5, 1743, a eranſis of Meacliy march | 
__ - ſerved by es. 
aft; inter. conta 
44 1 . | VR I | Apparent time, 
1 Bg Far the Royal Obſervatory, #8 40* 464 
r. Caffini, jun. J 18 40 34 
= Abbe de la Caille, at College Mazarin, 9 40 38 
Mr. Caſſini, ſen. C 8 40 47. 


. + 44 + 


The mb 8 40 37s 


Mr. Maraldi, C 
Mr. Caſſini, unn. 1 10 26 
The Abbe de la Caille, 1 10 4. 
Mr. le Monnier, jun. near . 
Port St. Honors, J. 3 8 


8 


gh WW. | Y be- 1 * 1 15 Cy EX 00 We „ Salk » AD 
* A bad ſtate of the atmoſphere prevented this tranſit from being obſerxed at 


* 


54 — ASTRONOMICAL A 
Mr. Caſſini, ſen. | . 15. 10“ 28” | S. 


%. p of 


——— — 


„ 


Mean, 1 10 135 ns fo. 10% 


Hence it appears, that at the Weeks, Mercury was abr: yp. 
57 in making his tranſit aeroſs the fan's limb, the half of 
which, viz. 584 added to the time of the ſecond internal 
contact, will give 15 11 12% P. M. for the time of the cen- 
tral contact, at the egreſs; and, ſubtracted from the time of 
the firſt internal contact, will e the central contact at the 
ingreſs 86. 39' 383%, A.M. 


N. B. The place where Mr. Caflini, ſen. obſerved is 6 
in time eaſt of the meridian of the Royal OOIANy. the 
place where Mr. le Monnier, jun. obſerved, 2” weſt. The 
times obſerved by them are here adjuſted to the meridian of the 
Obſervatory. The place where the Abbe de la Caille made his 
obſervations is ſo near to the meridian of the Royal Obſervatory, 
that the difference in time is imperceptible. 


At 8. 39 387 „A. M. apparent time, at the Royal Obſervatory 5 


| of Paris. | 
The f ſun's longitude, * 12320 97120 5 
Mercury's geocentric ecliptic longitude, 7 12 45 5, 688 
Mercury's geocentric lat. fouth decreaſing, 10 48, 16 5 
The ſun's right aſcenſion, 220 5 40 
The right aſcenſion of the mid-heaven, 170 o 21 
Angle P/, _ „ 
| i | 4 = 8 0 
Mx. Caſſini, ſen. was doubtful of the ſecond external contact; it is therefore 


* 2 9 : x . . 
"PH . * 8 * q 
; omitted. my > 5 


— . 
. 
8 * kl 
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= "80? oT 

* e 9 59 39 
Mercury's diſtance n the earth, log. 4 829651 
The ſun's diſtanc&from the earth, log. 4 995787 
:: The ſun's horizontal parallax, 8,58 log. o 933487 


— 


—— * 


&; Mercury's horizontal parallax, 12, 578 1 1 099620 . 


Mercury's horizontal parallax from the ſun, 3,998 
The ſun's ſemi- diameter, 16' 11, 7 
Mercury's ſemi-diameter, 5. 1 
The ſun's horary motion, 2 30, 7 


Mercury's geocen. horary mot. in the eclipticretrog.' 3 22, 12 
Mercury's mot. upon 's diſc with reſpect to the eclip. 5 52; 82 


Mercury's horary motion in latitude geocentric,  ' 51, 7 
Latitude of the Royal Ergo brat at Paris, „ 48*50 14 
Reduced: to the center, 448 35 26 
e = PZ 4 wi 34 2941 
Tlence e Fo OL 
The altitude of the nonagelimal degree, 50 2 38 
The longitude of the nonageſimal degree, 58 28 11 44 
Angle Zþy =B, | 44 3322 
Mercury's parallax "Worigitade from the ſun, "0 F443 » 
Mercury's parallax in latitude from the fun, 2, 574 
The ſun's ſemi-diameter = = © $ | c 971 3 


Mercury's viſible lat. from the ſun's center = = E "650," 73 39 


The vil. diff. 'of long. of O's and y? centers = © GE, 721, 484 


123% 434 
18  lngiude, 18 Wee 66 $6 FAN. 8 F 195 12 32 575 '205 X 
RIS Ye ie 10 


* 


11 


> 
56 "ASTRONOMICAL aw 
Add viſi. diff. long. of ois & Ascent. y being retro. 120 144 


Nac s parallax in longitude n be n. 


Mercury's true long. br 7 12 44 1 454 
The true diff. long. os & s cen. by obſ. atd· 39.384 11 59, 249 
| n 

790 "9 


N. B. The above wanne to Plate I. Fig. I. and IV. 
9 being ſuppoſed changed for 1. The various proceſſes are 
ſimilar to thoſe made in the foregoing ſolar eclipſes. 


At 1b. 11 12 the time of the central contact of y at the egreſs. 


The ſun's longitude, 7124419 %258 
Mercury's geocentric ecliptic longitude, 7 12 29 50, 9og 
Mercury's geocentric, latitude ſouth, 6 54, 174 
The ſun's right aſcenſion, 220 16 58 
The right aſcenſion of the mid heaven, 238 4 58 
Angle PZ 31 55 2 


Complement 58 4 38 ö 


Hence 3 

The altitude of the nonageſimal degree, 24 16 35 

The longitude of the ae degree, 7 1 43 37 

Angle Zpy B, 10 46 13 

Mercury's PR! in Wogen den the ſun, o, 307 
Mercury's 


4 
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©: * as before, * 
Mercury s vifible lat. from the ſun's center E 417, 821 
Hann A 100g "_ s and r scemers =o 577» 284 


25DM- o Pando $13 204m Nen e T8 


An 1 # 9" N 20 By — 14 '37% 284 
eue ecliptic Jong: by onen 75 a 2 29 Ar, wo 
bid 3715.10 . 8 2 


Hence it appears, that Mercury 8 motion in geocentric lon- 
gitude in the ecliptic, by obſervation, from his central contact 
at the ingreſs, to his central contact in the egreſs, was 15 14”, 
787. According to the horary motion in the elements, from 
whence the calculations were made, it was 157 14% 70. We 


may therefore take the motion given in the el ements, as the 
true, and ſay, 17. 5 520, 82 = 352 , 62 Mercury's Horary moti- | 


on upon the ſun's diſc with reſpect to the ecliptic: 1 Hour = 
3600 %:: 719% 249 the true difference of longitude of © and 
s centers at the central contact at the ingreſs : 7339 = 2 


2 19% This added to 8. 39, 382 the time of Mercury's 
central contact at the ingreſs, will give 10h. 415 2 


, 


N time, or the true ant Fang _ e by obſeryation. 


hs am tranſit was rea: by Profeſiar Winthorp,# 94 at 
Cambridge, who faw the ſecond internal contaet at WS 175 1 
0.4 7 D AV * c3 


H nn e . NM. 
| * 

Ny and it wills 

CAR es 0103-2503, ne RG RG fu Hag 


of er 921 » 4-4 


b* « Profeſſor Winthrop, in a letter to Dr. Bi, Aſtronomer Royal, dated 2oth 


fag 1763, and publiſhed in vol. LIX, of the Philoſophical Tranſactions, commu- 


nicates b his obſervations of this tranſit, with. the expreſs deſigmof ſettling the longi- 
tude of Cambridge, by comparing them with the European ones ; and he gives it 
as his opinion, ly it might thereby be determined. with more- hol — by 
any obſervations that had been made Ws for that. te. 


2 IN“. 


+ -Y by - = 
> 
I» OY 1 
1 . , | G * 
1 74 OR #4 .- 3 „„ He 
2 ' H FLEE 8. DC S R * 
or 


0 in latitude rom nen eee | 


A. M. 


a OOO OT RT Rong * 


0 * „ich makes the contact of Mercury's center, at the 
: ury , 
egreſs, at * 1877 2 7 A. NM. Den 223: l by” 


M4 the difference of e en Paris me 2 
bridge to be 4. 5345“, then it was 1Þ 14 464% Bu M. at | 
Paris, when it was 8k. 18' 12 / A. M. at e 8 


Elements at ut 115 462% P. V. at Paris, anſwering t to EF 
180 Iz 7 A. M. at OT: i 


The ſun's longitude. ; ; 1A} 20% 700 


Mercury 8 n ecliptic longitude, 7 12 29 48, 968 
Mercury's geocentric latitude ſouth, 6 53, 679 
The ſun's right aſcenſion, ue 2c  - ap eo 
The. right aſcenſion of the mid-heapon 164 47 22 
Angle PPA. $0 e dei tt 3 1005 12 =" 650} 
74: 4722 
„ 1. Fig pe” > Oo eie 15 12 38 
e f.. oclt ORs: 
The Ace of the nonageſimal degree, 57 27, LY 
The longitude of the nonageſimal . 4 28 4 43 
Angle Zpy =B, 74 25 5 
Mercury 8 ee in longitude from the e fn 3. 246 
| | Mercury's 


He ier Dr. _ ue Riu clock was « at correſpondent altitades of 
the bright tanof Aries, taken the night before the tranſit, with a quadrant of two 
feet radius; and on the day of the" tranſit, by correſpondent altitudes of the ſun 
all which agreed within 57 and that he allowed for the difference of the fun 's de- ; 
<hination morning and afternoon. 


Sup 


The true diff. long. 6's & 28 cent. * at 


From the n by 
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Mercury's nn , e the ſun, 2˙cb4 
„, | 971, 7 


Mercury's: viſi lat. from the fun' e = Ex, 416,833 
The iſh 4. ee ©'s and p $ centers =0E, 878, 227 


þ a 14 38 227 
From as ſun g W Hie ETvOT 75 12244 20, 701 
Subtract the viſi. diff. of long. of ©'s & y 'ncontars; 14 38, ah 


7 12 29 42, 474 


Subtract 's parallax in longitude from oN 0:5 FC 3. 246 


„ä— 


Remains xs geocent. eclip. long. by obſerv. p. 1 
13 K __ 
accord. to the aſſumed diff. of meridians, 7o 12 20 50. 


— 
* 


Hcg 41, 473 | 


at 8b 187 185 —— Me 2 


"Wy, ay 


been 82. 7.5600!" 2 81", 475 5 l- = 229 os 
Therefore, 
86. 8 1%, M. 

obſervation at ee at the — . K | 


3 ES 3% 3 


Rem the eee fh rm hens conj by 9 5 5 FY — A. M.. 


The time of the 1 true eee e 10 41 578 * u. 
at Faris by obſervation 5 bf mw 
24 %q £1] * cx in 1% Ans $4 #33 * 


. 


PO DO Tn 


1 * | Ar {3% — Sofa 
Difference = = the difference of meridians) 5 | 
"nar $$ 1.48448 2 Ei ati! ny pra] ' * EN ei ; ' Subtract 


* * f 
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\ 


Sub. the diff.of merid bet w. Paris & Greenwich, = 9: 160 . 


Remains che difference of meridians LOS W weſt ; 
tween Greenwich and Cambridge, J 4 9 275 
The diff. by the obfervatidfs Of the folar 1 4 44 29 ij 
eclipſe of Auguſt 5, 1766, 10 n 
Do. W the obſ. of the fol. eee 21 778, 4 44 282. wt ) 
The mean: 4 44 302 * 
Therefore, avoiding fractions, che rere : TI Lint 
of meridians hn { be called POPE. a” e 


a «% 3—ü— „ 


- 


— 
* N - 
3. | | I 
4 14 © „ . N " * 
F 9 
828 4 " 


, 


+ In a letter to the preſent Aſtronomer Royal, publiſhed in the volume of the 

Philoſophical Tranſactions for 1781, I made the difference of: meridians between 

| Cambridge and Greenwich, by the ſolar eclipſe of Avg. 1766, to be. 4% 442271; 
and by the tranſit.of Venus of June, 1 769, to be 4 4% 127; comparing Mr. 8 
Hitchins's obſervation of the internal contact only, with Dr. Winthorp's. The 
mean of theſe two reſults, viz. 4 44/ 17”, T gave as the true difference. But as 
the ſun was low, when the obſervations of the tranſit were made at Greenwich, 

which cauſed an uncertainty attending them, not experienced where the altitude 
WAS. conſiderable. and the atmoſphere: clear, I have. ſuppoſed” it not Re to 
make uſe of the reſult from this phenomenon, in the foregoing paper. 


In making my deductions from the ſolar eclipſe of 1 766, f in the Move 2 
L have taken che mean between the time of the obſervations of the Aſtronomer 
Royal, and of his aſſiſtant; - whereas, in the former calculations, I took thoſe only 
of the Aſtronomer Royal. I have alſo uſed 420 23/ 28", for the latitude of Cam- 

bridge, as determined by Profeſſor Williams, inſtead of 420 23/ ; and with theſe 
alterations, having carefully gone over the work anew, I have found the difference: 
of e from this eclipſe, 4d» ow 29%, * or 4% 44” 29% Far 


oC] FA 


The Jadadinns FRA the tranſit of Mercury, and the folar recipe of 1776, v wero 
not made, when the above letter was: written. 4 47 


„ & 4 > e * 


4 CLAS 4 


wy 
„ 3 7 * 4 
bas * * * 1 I Lo * * 1 . kt % * * * - 


1 ſuppoſed it proper to add.this note, to new he FRO of uh Uerencs 88 
the reſult i in this paper, and that inthe letter gubliſhed in the Philoſophical Tranſactions. 
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I have been particular, in this appendix,” in putting down 
the deductions from the obſervations which I have made uſe of, 
in ſettling the longitude of Cambridge 'from Greenwich, that 
any perſons, ho may meet with this paper, and. are able to go 
thro this kind of calculation, may ſee what ſtreſs is to be laid 

upon the determinations. If the deductions are right, the near 

agreement between the three reſults is a ſtrong evidence of the 
goodneſs of the obſervations, and the dependence that may be 
made upon the mean reſult, for the difference of meridians be- 
tween Greenwich and Cambridge; which, perhaps, is now 
aſcertained to as great exactneſs as the difference between almoſt 
any two Fe , where terreſtrial meaſurement has not been 
made ule of. | | A. 


— 
J. W. 
% 
£ 
| 
74 4 
4 — 24 4 2 
” 2A - my 
9 
5 
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II. 24 Memoir on the Latitude of the Univerſity at 'Cam- 


Bridge With Obforvarions of the Variation and Dip of 


h the, Magnetic Needle. By SAMUBL WILLIAMS, F. A. A. 


- Hollis. Profeſſor ef . Mathematics and Natural Philoſophy in 
the. re race BA 


I. THE laditeude of Cambridge has generally been ſuppoſ- 
ed to be 42 25” north. I cannot find how early, 
by what obſerver, or with what inſtruments it was determined. 
The earlieſt obſervations at Cambridge of which I can find any 
account, were thoſe of eclipſes made by Mr. Thomas Brattle, 
mentioned in the Philoſophical Tran ſactions for 1704, No. 292. 
p. 1630. The firſt of theſe was of a ſolar eclipſe, June 12, 
1694. And he there informs us, that in his calculations, the 
latitude of Bo/tor was allowed to be 42 25. This has been 


univerſally received as the latitude ever ſince that time, and 


probably for many years before. As the ancient inſtruments 
belonging to the College were but ſmall, I was deſirous to ex- 
amine this matter with all the accuracy I could. With this 


view I made the following obſervations. They were taken in 


the Philoſophy-Chamber in Harvard-Hall, with an aſtrono- 


mical quadrant of two feet and an half radius, made by Sons. 


I. The 


VE 429g. 
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2. The latitude of the Univerſity at Cambridge, computed 
from obſervations of the meridian altitude of the ſun's-up=. 


By. a mean of thele obſervations the latitude is 


2. The latitude of the RE ah an. 


per limb. . : 
— _- | — — enen — 
I ofthe. me- , . .. | ©'s Se- Tk * + 37 ERR PER TIN n 
Time. | ridian alti- * midia- clination . 
tude O's up- meter. South. | ar 
per limb. = 1 + 
| 1782. SE os gf ns} | 
Oct. 9 | 419 244. 30% 1 5 167 5% 0 % 6229/35" [429 23! 217 
1041 1 39 4 16 16 5,3] 6 16 5223 142 23. 25,3 
111 39 $3 | 12 [16 5,516 LZ. 2 _ 23: 20,6 


429 23 % 


tions of the meridian altitude of ſtars near the Equator. 


13 | 


Obſervations of the meridian altitude of | 


Declin.N. Jan. 1, ee N 2 41 55 
| Increaſe 


. Car Sap pam | 


in the wing of the "TY | 
Meanof merid. altitudestaken Oct. 9. 12, 1782, 505197 30% 

Refraction by De la Caille's tables, += 
True meridian altitude, 25 


þ * 
* 


50 18 35 


HOT TOREOOT 90 2 bh | 

, Intheſhoul- | In the hand | In-the.ſioul-] In the ſhouls | 1 
. In the win 2 IntheArmc 
Tins, of the E 1 der of An« | | of Rey 23 3 Aguarius. 
| os ao 1 1 


55. 


— 


— « — 
— ** - 
\ . wy * i. r _ 
Say 2 — 2 * * o C — - - 
y __ =" 2, 4 2 
— — at Con nie ; — ——— IS 
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Increaſe of declination i ing, 5 months, + 5 ½e 
Aberration, * 735 8, 6 
Nutation, — 8, 6 
Apparent a N. Oct. 11, 1782, | 2%420 o, 
Complement of the REEF; 8 47 36 34. 
Latitude, 24 42 23 2 5, 


r in the ſhoulder of Antinous, 
5 Meanof merid. altitudes takenOct. 9,12,28, 17825 48 5 47 


Refraction, — 10 
True meridian altitude, 48 4 47 
Declin. N. Jan. 1, 1782, by Connoi. des Tempo, 1782, o 28 4 


Increaſe of declination 1 in 9, 5 months, + 6, 7 
Aberration, | 5 85 7. 5 
Nutation, — 3 
Apparent declination N. OR. KEEL 1782, 0 89. 1 
Complement of the latitude, 5 e 
Latitude, 3 42 23 22, 9 
0 in the Hed of Antinous. | 
Mean of meridian altitudes taken Oct. 12, 8 FRY „8 $4 1} 
and November I,” 1792, oy a 
Refraction, 7 TS — x14 + 
True meridian altitude, Cf 35 


Declin. S. Jan. 1, 1782 by Connoi. desTemps, 1782, 1 26 57 
Decreaſe of declination in 9, 5 months, 


— 7. 
Aberration, 5 331 6, 3 
Numtion, . . 1 8, a 
Apparent declination 8. Oct. 22, 1782, 1 26 50, 9 
| Complement of the atiouge, | ROT 2 47 36 255 9 
Latitude, | | 42 23 34s. 1 


B in 
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is 


* 


| in the ſhoulder of Aquarize. 1 
Meanof merid.altitudes taken Nov: 3» 4s 5s 1 it" 6768 „ 175 


Refraction, a pn 2 —_— + 16 
True. meridian altitude, 5 | 5 42 
Declin. S. Jan. 1, 1782, by Cone. dag 1781, 6 30 59 


Decreaſe of declination i in 10 months, egg IT 12, 
Abberation, n * 1174 
Nutation, | N G 
Apparent declination 8. Nov. 4, 1782, 6 30 49, 
Complement of the latitude, | wy 7 30 31, 
Latitude, | 12 | | 42 23 28, 


in the ſhoulder of Aquarius.” 
Mean of merid. altitudes taten dor. 3, 4, 74 442 pro 46 15 37 


R 10N; TT a ne 1 
5 0 — * 1 3 * 7 9 ; : * d e 
; 6.4 'S. % £2 L * of : b , * 4 * 


True werb en fo aid 46 14 33 
Declin. S. Jam. , 1782, by Combi. dec Temps, 5 1.8 8 
Decreaſe of declination in 10 months, —— TS 7 
Aberration, es 'rp "0h | ro BM. 8 4 
Nutation, e 2  The nals og” 
Apparent declination s. Nov. as 1782, | 121 50, 5 
Complement of the latitude, 5 tz 47 36 23, 5 
LET x | Mo He ns . l 36, 5 
PS,” unde met Suni. 
Mean of merid. dltitudestakenNov. 3, 4, $5 Nn r 45 N 
Refraction, : FI If 13. ol A. \ nw, 3 a "18 3 
Trainer nd lde A Allis og! 8 18 
Declin. S. Jan. 1, 1782, by Come anita, 2 28 33 
Decreaſe of 5 in 10 months, 2 14, ; | 
en tl 1 Aberration, 


NI w 2 W mw uo 


* 2 13 
, 
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n. 1 STE 4A wal} r "$. x 
, . 20 & 1 . N 1 — 

; 1 - 9 * N : — SL 14 2 117778 ; , l 4 
Ne, i 7 <7 5 £2 een nenn 

1 l * o * 3 
* 4 = o | 4 CAS A 
Apparent declination 8. Nov. 4, 1782, 2*28' 15, 
: 4 * * 


Ae ->. 33 
© 
% 


eee altitade ef | 
3 in the Eagle, ax 2; 5. 5 
121 | 1 enn 
9 m Antinous, FCC Aan 20 271. 34. 1 
3 in Aquarius, | bumel ort 16 erna 
„ in Aquarius, | 
y in Aquarius, 24. 2 


74 
1 


= 
2 ** * 


By a mean of theſe obſervations the latitude 3 is 42 23 28, 6 


3 The latitude of the Univerſity computed from obſervation 
| © the meridian altitude of the pole-ſtar. 

Obſervations of the meridian altitude of the poets, below | 

the pole. 

| EI May 27 | 40* 33“ 22 ANNE TIO 

* 28 4⁰ 33 25 5 | Ts nein 

29 40 33 38 e 25 FRO f 

- Jane 5 | 40 33 ag nie 097 I NGC ed 

= altitude, Ws 33 - ads begs 

— CALCULATION. | 

Mean of merid. altitude taken May 27, 28, 29, 
and June 1, 1783. Below the pole. 

Refraction by De la Caille 8 ts 000 i, gant T. 

True meridian altitude, rey, 40 32 9 

er __ 1784, byConnoiderT ants, 88 8 28 

Increaſe 


Jo: 33 26 
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Increaſe of declination i in one year,” | w 11946 
Increaſe of declination 1 in 5 months, 1b: (8, 2 


Nl. * l ec „ 2, 5 
Apparent declination N. June Sx W A 88* 8741, 3 
Diſtance n ee ee HR None 1 51 18, 7 
Ents HATE 3 97 Tffuoitt JOrt ob 42 23 #7»: 7 


From theſe e ite Kannte compute, 2 N ; 
BY 1. Prontiobervations.of the ſun; i 432 4.22, 3 
2. From obſervations of fix ſtars near the Equator, 42 23 28, 6 
OR obſervations of he ales tar. - 0 qv nn 7 


a it making 9 the 2 e 1 elit ie it much eaſier 
to note the biſection of a ſtar by the wire of the teleſcope, than 

to determine is the point of contact between the limb of 
the ſun and the Wire. On this account 1 eſteem. the obſerva 
tions of the 5 neridian altitude of the ſtars more accurate than 
thoſe-of the ſurj :.;And therefore fix upon the mean of all the 
Adereal obſervations as the true HK M com 


411 2 3 


. be: ar ard-Hall at ee, 42 2328 1 45 
all Ay. 4 92 5 n 
7 he. | obſervations will ſerve to 92 52 
cutacy c adrant, he latitude of the place. For 
this 15 ſhall ſele 1 were madg on 
7 gh = * rink Mare 8 Thos whe? po. 4 


Appare nation. 6.8. $5 4 LE 
Apparentdeclin. of thepole-ſtar N. 88* 8,41, . 


[Diſtance from the pode. 1 51 18, 7 N 
Belo che poleat che time of obſerv. 1 61 5.5 * 0 1 


. I 2 


True meridian altitude of f.. 41% 42 
True meridian altitude of the pole-ſtar, * H '3# 8.10 L 


Sum of the declinations and altitudes, 1 79 59 50 


Hence it appears, that the ſum of all the errors inthe aſi 
ed declinations of theſe two ſtars, in the refraction, quadrant, 
and mean altitudes, do not amount to more than one ſecond. 
It may therefore be preſumed that the quadrant, obſervations, 
and elements of the calculations are very exact. The reaſon 
hy the obſervations on g; in Aquarius were choſen to examine 
the quadrant by, was becauſe they are nearer the mean latitude 
than thoſe of any other ſtar, and therefore may be preſumed to 
r maſt correct. | 


; "Dy, 2 3 
. 1 » , - * "3 n . & i 8 \ : * 4 7 # 
{4 $4 } . 14 1 1 # {4 4 * 3 4 F F231 
? * 4 — . PI % « * F % =» v4 N ” g - 
„ 


Obitreatleons of the variation and dip 4 the magnetic 
| needle, at at the Univerficy 3 in Cambridge. „ 


1 1 | wann: Dip. bee, 
var Mon. D. H. y 245 3 544-9 gs yas *. 
1708, 9 o W“ N Mr. Brine: 
1742, tv RI Winthorp. 
n 7 20W] Ir. Winthorp. 
1761, A : N 3 I WI 5 Mr. Williams. 
1763, — i 5 I [Dr. Winthorp. 
1780, Dec. 25, Fe P. M. 4 7 2W * 51 Mr. Williams. 
1782, June 21, 4, P. M. 6 46 W 69 41 Mr. Williams. 
1783, Dec. 23. 3, P. M. 6 52 W169. 41 | Mr. Williams. 


f MK] S143 


In the year 198%; Profeſſor Sewall obſerved the diurnal va- 


riation of the magnetic needle during ſeveral months. At 
r f & 1 bo: the 
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the ſame time I obſerved the diurnal alterations in the dipping 
needle. . Theſe obſervations are too numerous to be inſerted 
here. In general, there is a remarkable regularity in the ob- 
ſervations taken by the variation needle. The variation gene- 
rally increaſes from ſeven or eight o'clock, A. M. till about 
two or three, P. M. From this tune it generally decreaſes 


until ſeven or eight the next morning. The inclination or dip 


4s ſubject to rather greater diurnal alterations than the variation ; 
but they do not ſeem to be fo regular in their changes. The 
leaſt inclination I have ever obſerved was 665 21" ; the greateſt 
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8 1 U. 4 Table m_ os E quations 1 7 N Altitudes, 3 the La- 
litudt of the Univerſity of Cambridge, 42 230 28 , N. with 


an Account” of it's Comſtructiom and Le. By the Reverend 


$1 Joenrn e Pant of the e N 


”% 


284 2 wt 3 *% ” 


89899 
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| 2 HE e Racks hich 1 of. fi 
aſtronomical purpoſes, is of the utmoſt importance. 


Unleſs it's going is accurately aſcertained, the obſervations made 


by it, however excellent in other reſpects, can be of no uſe. 
Every thing, therefore, which tends to facilitate it's regulation, 


is worthy of attention. 


The beſt method to aſcertain the going of a clock, where a 
perſon has not a tranſit inſtrument fixed in the meridian, is by 
equal altitudes of the ſun, taken by ſome inſtrument adapted 
to the purpoſe. Hadley's. octant is the moſt eaſily obtained; 
and double altitudes may be taken by it, by reflection from a 
bowl of ſome liquid, which will not be eaſily put into motion 
by the air. The oil of tar, or very clean molaſſes will anſwer 
the purpoſe well. 


The method is, to take the altitude of the ſun's upper or 
lower limb, or both, in the morning as far from noon as may 
be convenient, and note the time by the clock to a ſecond. 


The time muſt be noted in the afternoon, when the altitude is 


the ſame. Then, add half the interval between the two obſer- 
vations, to the time of the morning obſervation, which will 
give the time by the clock, nearly, when the ſun's center paſſed 

+ the | 


N 


nearly; then fide PZ will be the co-latitude of the place, the 
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. 
the meridian. This would. be the apparent noon exaQtly, 
if the ſun did not alter his declination : But as this is con- 
ſtantly varying, a ſmall equation, arifing from the change of 


declination between the forenoon and afternoon obſervations, 


muſt be applied to the time of noon thus found, except at the 
folſtices, when the variation is too ſmall to make any equation 
© ILLUSTRATION. 

mn PlaeT. Fig. VI. let EPQL be the hour citcde of fix 
o'clock, and ECQ a portion of the Equator. Let P be the 
north-pole, L the ſouth; and PZL the meridian of ſome. 
place. Let the are It mark the latitude of a given place: 


Then, the point Z will be it's zenith; and the arc HOR will 
be a portion of the horizon, O being oe diſtant from Z. Let 


the arc mxg mark the ſun's declination, in the morning, at a 


time when his altitude is taken, and aun the declination in the 
afternoon, when his altitude is the ſame as in the morning ob- 


ſervation. Let the angle Z Po be the diſtance of the ſun from 
tlie meridian, at the time of the morning obſervation == the 


half interval between the forenoon and afternoon obſervations, 


ſide Po the ſun's co-declination, and the fide Zo the ſun's co- 


altitude or zenith diſtance. Let the co- altitude Zo be ſet off | 


from Z to r, a point in the arc of the ſun's declination, at the 
time of the forenoon obſervation, and through + draw the are 
PrL. Let 20 alfo be ſet off from Z to 8, a point in the arc 
of the ſun's declination, at the time of the afternioofi obſerva- 
tion, and Say 8 draw the arc PSL. Then, it will be evi- 


dent, 


4 
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dent, yt 1 the ſun has the ſame zenith diſtance in the af- 


ternoon obſervation that he had in the forenoon, he will be 
further diſtant from the meridian by the ſpace tas meaſured 


upon the Equator, equal to the angle PpPg. Biſect the angle 
OPS, and draw the pricked arc P4L, (the fame as adding the 
half interval to the time of the forenoon obſeryation) which 
ſhews the mean noon ; but it is as much after the apparent. 


noon, or the true time of the ſun's paſſing the meridian, as . 


the ſpace Ch upon the Equator, which is equal to half pg. 
The time anſwering to C4, therefore, muſt, in this caſe, be 
ſubtracted from the mean noon, which will reduce it to the 
meridian PCL, or, whieh is the fame thin g. give the true time 
when the ſun paſſed the meridian, by the clock. This equa- 
tion, Ch, may eaſily be found rrigonometrical ly, by the frian- 
gles PoZ r 


8 N 


1 a N 


EXAMPLE. 


bY 


At Cambridge, latitude 42 23" 28% N. ſuppoſe ft che altitude 
10 * ſun taken April 2, 1783, at 83. 400, A. M. i. e. at 3u. 
, or 50“, from the meridian, and the correſponding altitude 
braut in the afternoon; the Werd to 8 correſ- 
ponding altitudes 7 | 


4 * wy 8 1 * . 4 * 
$3 ku * * 


April , 178378. 4. A M. g I ee can Robe jet 0 


Q's declination, "$5 | 
At 3* 20', P. M. ditto, Wy - 7 22 Com. s 84 52 38. 


* * "Oy 


enen è G. © JR M 32 
Angle Z PS = gu 20 0 Mu 8 
EA n 5. 8 | Hits. en 


"Is 


— 


» > V5 KH. 
4 3 Ce 
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In the triangle Z PO, given ſides PZ and Po, andthe indlil- = 
ed angle ZPo, to ſind fide Ze the co-altitude or zenith diſ- | 
tance-of the ſun at the time of obfervation ? Zi is perpendicu- | | 
ar to Po. es, 

e i, une 

Sine co- angle P 40 of of —9 8080675 

2 : Tangent ſegment Pi „ | | | 
„ 84 590 * 


Diff. = ſegment Gi 49 49 54 | | 


Sine Co-Pi N 54 50 4 8 9 9125573 _ 
: Sine Co-? J 10 6 9. 8095836 | | | 
:: Sine Co-PZ - "20 at $6 9 8287809 1 


„ Wee 


- 


Sine Co-Z2 s Wer 
Zo == 28 295 57 52 5 ö 5 1 2 


. * > 3 > EH» s # . = . : K 
= . 
- 9 * _— 7 4 
* f * 5 8 
e trian Ace given gf t 
, 75 N * . PF 
- 4 * . 
P s | | 
7 * 65 a 
" 1 a * * : Sow g 
* „ „ : ot 2 5 L *. by 9 * 4 
3 f a 
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=—_ % 
7 a * 
* * 
5. . 1 
8 ** * i . 
131 | 
* CY = 
. © 1 2 _- „ 
1 a - 
5 wo a * 
Ae N 2 
* p 7 $3 þ JN * 1 
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4 « 4 . FR. 
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Yo . * 4 F þ 
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dine 43642 9 B683857 
Sus % 52138 9 9582616 


* 


19 8666475 


: Radius ſquare, 0 
: 4 ſum of ſides PZ = Sine 47 34 5, 5 9 868 1039 
* 4 ſum of fides—PS == Sine 10 17 59, 5 9 2523671 


: Sine of ſquare of = C. ZPS '2 | 19 2538235 


— 


Sine of + 4 ZFS 25 3 33,7 9 6769117 
| Wa neee IL] 


= —> — 
* 9 al = EI CES ——_ * 2 — * 3 — — =y — * * — — — my 
- - — — k a... — L a - — 
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— —— — 2 — 
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e * — 4 * 1 J 7 — ns b & - 2 — < 
4 4 Fo. 8 22 * — 
— r 
7 
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—— — 
An 


— 


Angle ZPS > ho 7 7 4 ee 
Subtract ZP D | bt . ne 
Remains ſpace 5g, or angle , 7 7, 4 

| 1 


—ͤ— * 

2 — — 
— = — * 2 2 — 
— 8 ron Aa 

= _ — — — 


* 


Reduced to time. 28 ' 205% e 
The z of which is C4==theequa- * 
tion to the _ COS: 


14 1% 18 4 


\ 


— 


This method is accurate, but tedious ; and to thor ten he 
* work, formulas have been invented. One deduced by Mr. 
William Wales from art. 2 56 of Simpſon's Fluxions is, perhaps, 
as eaſy and conciſe as any. It is divided into two parts. The 
firſt is compoſed of the change i in the ſun's declination, during 
half the interval between the obſervations, multiplied by the 


co- -fecant of the ſun 8 N ap agle at the times of the obſerya- 
"If ations, 
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tions, multiplied again by the tangent of the geographical lati- 
tude. The ſecond part conſiſts of the faid change in the de- 

clination, multiplied by the tangent of the ſun's 'declirfition, 
. multiplied again by the co-tangent of the ſun's horary angle. 
When the ſun's. declination is north, this ſecond part of the 
equation is to be ſubtracted from the firſt ; but when it is ſouth, 
it is to be added to it; and the difference or ſum will be the 
equation to the equal altitudes : Which equation is additive, 
when the ſun. is. declining ſouthward ; i. e. when the declina- 7 
tion is north decreaſing or ouch increaſing, 3. but when the con- 
* it is en. | 


Theſe rules are to Se TY when 122 latitude i is north : 
They muſt be inverted When it is ſouth. 


' 5 1. 7 


71 


The exactneſs of this formula . appear, by makin g ule 
af the foregoing example. 


. Whole change in declination 6' 22, Half do. 3511“ added 
to 5* 1” 0, the declination at the time of the morning obſer- 


vation, gives 5* 4” 11 for os declination at noon. 


Half change of declin. 3 117/2101“ 2 2810334 


x Secant of co-hour angle, 40 O 10 1157460 

* Tangent of the latitude, 42 23 28 _ 9 9603952 

Fit part of the equation, — 227, 6 2 3571746 
FT 


+ __ASTRONOMICAL aw; 
—— 1 +1) wg38- 1-318 Ga28 
x" Tangent declination, 5 4% 4 of 19479978 
* 'Vangent co-hout angles 40 07'S. pol 9 9288135 i 
, at part of the equation, 1 4 1 *. 528439 
Which ſubtracted from the firſt part, 227, 6 ' 
amen the N altitudes, 213, 4 
| | — 23 334 
The equation A 145 35 1 
By this formula was the following table ene but! it 
is to be obſerved, that the ſun's longitude, inſtead of the decli- 
nation anſwering to it, is put down for the argument, as being 
the moſt convenient. VCC 
A 
| 1 0 1 O 
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th TABLE of the EQUA TIONS to equal Altitndes, For Lat. 1 23/280 N. 


TI Half r - 9 1 þ 
Ec MEL METH, rt It MH it MH MTh. mmf 
II 30ʃII4 II 50j IH ofiIlo'Tlizo IIIzo 11145 IIIßo IV cfLV 1c} IV 2ofIV 0 
# „ M#; *I mln wln-a l, . a | 
14-49] 14.58 15.27|15.40|15454 16. 7116.22 16.38 16.5517. 13017.33 
14-18] 14-27] 14-37 14.5915. 1215.26 115.40] 15-56[16.13016.31}16.51117,12] 
I 3-40] 13-50 14- 14-24\ 14-3941 4-54 15. 9415-257543 16. 216.230 16.44 
13. 113.11 I 3-40] 14. 1114417 14.3214. 4915. 715.2601547 16. 10 
I2;15|12:26' 13. 3113-18113-33]13:50} 14 714.2614465. 8015. 30 
T1.27[11.38 12.16]12.3112.46113. 3 13.213.404. 0114.23 14.46 
— — — — en r 
10.3610.47 I1.12{11.251L40}11-55}12-12512-30412.50(13.11113.33] 14.560 
9-440 9.55 10. 1910.32 10.48 1. 311.200 11.38 11.5812. 1912.40 13. 2 
8.50]. 9. 1 9.25 9-39] 9.5410. 810.2510421. 1 11.21 11.4112. 4 
7-551 8. 6 8.42] 8.50] 9.10] 9.26 9.44/10. 3110.22110.42|11, 3 
2 1 771 7-33] 7-45] 7.59 8.13] 8.28 8.44} 9. 2 9-20] 9.39} 9.58} 
6. 7] 6.1 6.49 7- + | 7-13] 7-27] 7-41 E 8.32] 8. 50 
— * ee RR Tn: _— 
5.12] 5.20 5.39 jms. 6. 2 6.13] 6.25 Go 6.52] 7. J 7-23] 7440 
4-20] 4-2 3 4:52] 5- 2] 5-13] 521 5-32] $444]. 5-57} 0-11} 6. 26 
3-27] 3-33 3-53] 4 4 7] 426] 4-20] 4-36] 4:47] 449] 5-12 
2.33 2.38 2-53 2-59] 3« 5 312, 3-19] 3-27] 3-36]. 3-49] 3.55 
141 1.44 1.56] 2. 0 3. 3] 2. 7 2.12 2.18] 2.24] 2-30] 2.37 
0.49] o. 51 . 57] 0-59] 1+ I]. 3 58 1.110 tas] 19 
o. | o. o| 0.0 O. O. o. 0 o. ol ©. oo. o| 0. ol. ©. ol. 0. o| 0. ol o. © 
0.49] o. 51 0.57] 0.59 1. If 1. 3] 1. 5} r. 8 1.11 1.15 1.19 
1.410 1.44 1.56] 2. Of 2+ 3] 2+ 7; 2-12 2.18} 2.24] 2.30] 2.37 
2-33] 2-37] 21 4:59] $+ 3} $121 3:19] $271 3:30] I-45] 3-56 
3-24\ 3+3C 3-51} 3-59] 4+ 6] 4-151 426 4-36 4:47} 4:49 5-11 
« ang . £25 | 4.49 4-58] 5+ 74 5-18} 5:30} $-42] 5-55] 6. / 6-24 
_— — | — | -— | 
| $4 $29 5-48) 5-59] 6.10 6.22 6.36, 6.50 7: 6 Erle 
| 4 6.46} 6:59} 7-11} 7-25; 7-44}. 7-561 8.13] 8.31] 8.49 
— 7 - | 7.43 256% 8. 9] 8.24 8.40 8.581. 9.161 9.351 9.56 
| 3:52 + 8.38 8-52] 9. 6] 9.22 9-39), 9-57 10.16] 10.37 10.59 
4 * 9. 9.36 $-50[30- 4330-21 10. 38 10.56111.1G]11.38111, 59% 
| 9-39 9-5] | 3110-27 10.4210. 5717. 14 1,31; £1.56 I2,11112.33]12.56] 
1 — — 1 — — 5 LIL 2 1 
10.30, 10.410 10.53J]11, 0.11.20 11.35 11 50 6: 12.24 32545} 13s. 3113-25113:48 
11. 19 11.304 1.42J11.5512. 9 12.244 12539. 13.36 13. 14 13. 34158-5314 15714. 81 
12. 7. 12.19 12.29112.47J12.55 13. 1013. 44 12. 56 13-59 14-4; 4.38 15. C015. 224 
12. 82 13. 343.14 13.25 13.38 13.52 Ih 814-23 14-40, 14.58 ed 7115-35 15.59 
[13-32, 13-420 13-53] 14 41416 14.34.45 14.59, 15-15" 1.3270. 16.831 
| 14-10 14-2C4 14-301 14-40; 14-51 5 4075. 18115. 2 4 46 16. 2116. 29 16. 4 174i 
3211440 14.48L14. 881 — 8 22 2 15-30 15:44 15. 57) 16-12 3 16. — 4 — 45 I, A. 
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A TABLE of the e Gn e rag to "Oo Altitndes, 


"Half Trterval | between the 9 


1. H. NI. H. M. 
H 30 II 4c 


W 


15-37 15-42] 
. 5 
by © 513.77 
. 815 

14.341436 
13-48 [13-50 


15585 2] 
13. 4.13. 7 
1 1.56. 11.59 


10.38. 10. 40 8 
| 9-10 


| 9*47 
13 


H. M. ti. M. H. M. 


For Lat, 420 23! 286% N 


H. M., Hi. 
115 1 IV 6 a 


IV rofIV cy; 


III — . 


14.50 


7.32 


59 


1s a 
16.12 [16.28 
16. 32 16.47 


16, 45 16.59 
16. FL; 17. 4 


16.451). gli 
17. 17 1 


1777 17.310 
975 12 1 2 
58 . 37116.47 * a 


16.18 16,26] 


15.48 15. 56 
15. 1015.16 | 
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The uf Gu Gengaing cle Ons omen 
ple. ele wry yd ed jo ce ben ae eons 


April 12, Rr is the following . double alti- 
tudes of the, ſun were taken at Cambridge with Hadley's oco- 
v. Alt." Foren. Ob Afternoon. © /Intervat. j lateral. Meat Noon. / 
Sun's up- 5 οο 9256/2790 4b of 8814/33“ h 7/169 12803/43300 
per limb. 358 oo 8 7 33 3 59 50 7 52 17 3 56 84 12 341 30 


Sun's low- 1 59 20 8 14 18 3 33 0 7 38 42 3 49 21 12 3 39 00 
er limb. J 6 20 8 20 3 3 47 22 7 27 19 Ow, 12 3 42 30 


—  _—— 


PPP 
e e e OY e uInns 213 49 
Apparent time by clock ben O's center r paſſed the FOE ; To 7 48 
Hence, we find chat the cock was 3 274148” to galt for 
A time. 1 I 
The mean = interval to theſe correſponding attitudes is 35. 
$4" hf. The fan's longitude at noon, on the above day, was, 


at Paris, by Connoiſance des I einpe, of: 22 40! ; therefore, al- 
lowing for the difference of meridians, it was at Cambridge, os. 
22 52', Hence, by taking the 8 in the table be- 
tween the equations for the 2 interval 3” 50' and 4 o., and 
for the longitudes o* 20 and o* 25%, for the + interval 3 
54 6“ and the longitude 05 22 Lol we ſhall find 13“ 49%, 
i . „„ 
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The table of equations to equal altitudes is calculated for la- 
ttitude 42 23 28" ; but by adding or ſubtracting the follow 
ing ſmall equations, or proportional parts of them, the general 
equations may be found, as far as two degrees in latitude more 
or two degrees leſs. Theſe ſmall equations are put down with 
their ſign for the ſun's longitudes, the half intervals and the la- 
titudes to which they are calculated ; and they need. no expla- 


1 Flatervals. © Flatermk, 
ah · 4. 307 30 


TW » OXEF —_— F< 8 4 -< ER TI IL 0 
8. o 8. o 8. © FLat.at 23 28 N Equ. — 3o— 36. Lat.40 2 0 Ir 


O'slong. o o&VI, o CLat, 43 23 28 + 31+ 37. Lat. 44 23 28 +x 2-Þ1 17 
©'slong. I. 15 IV. 15 C Lat. at 23 28 . —21— 26. Lat. 40 23/28. — 42— 61 
vn. is & X. 5 Lat. 43 23 28 &+ 22+ 27. Lat. 44 23 238 + 44 5s 
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155 Abronomical Obſervations, made in the State of Maſſa- 


chuſetts. Ey Profe Vor Wirriaus. 


Obſervations of the eclipſes of the ſun and n moon, in the years 
"i e ie and 70 and from 1770 to 1784. 


I. An obſervition 85 a lunar eclipſe, November 12, Tom's 
_ ' Waltham, 


HE weather nnn I could only make the 

following obſervations 90 this a 
The de reached Kepler, og; | 18659“ of 
Mare Vaporum, 161501 871-1140 
 Tycho, . 8411 14 25 
Menelaus, 17 28 
Mare pe 1 28 12 
roc immerſion, 8 ae en e e 


2. An ee of a 1 eclipſe, March | 1s 1764, at 
Waltham. 3 ef 
The n moon roſe behind a cloud that lay along the horizon, 


but ſoon began to appear : About wh oO! I law her conſiderably 
eclipſed : Hebo was then covered. | | 


The ſhadow reached Nedtaris, AA .'- go" 
Copernicus, 8 
Mare Vaporum, 43 


2 


a, — _ _ q 3 1 
N rei ws : ND) 
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The ſhadow reached Archimedes, 560 
Mare Crifum, _ . aq 
covers Mare C rifrum, ; 2 oh oy 7 
Tycho begins to appear, n 
| leaves Mare te 1 
End of the eclipſe, n N 309 540% 


Theſe bee were made with a reflectin g teleſco pe about 
four feet in length: And the clock was adjuſted by a metidian 
line, and correſponding altitudes of the ſun. 


3. An obſervation of a ſolar eclipſe, November 6, 1770, at 
| Bradford. © 


The. beginning of this eclipſe could not * ae he 

weather being cloudy. At 1. 36“ 42 % it was evident chat the 
eclipſe was begun. The clouds prevented alſo any obſervation 
of the quantity of the n But I had a good obſervation of 
the end, which was at 3* 47 255 apparent time. 


1 obſervation of a lunar eclipſe, April 6, 1774.) at 


Fe ee 


x j E SI Lilian Temp. app. 
1 ol the eclipſe, e : 1 4 32 38⁰ 


The ee erben ' Granaldus,, 
Mare Humorum. 
covers Mare Humarum, 


1 


reaches Tycho, TE 
| Kepler. 
* | Copernicus, EY 
Mare. Tronquillitatic, 
55 n Ferunuikuris, 
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Thee ſhadow reaches. Mare Serenitatis, 421164 
mM Crifum, - 58 8 
Skins Mare Criſium, 16 13 
Mare Humorun, "OFF 455223 : 
Mare J. ranquillitatis, 4/96; e eu TAT: 
. 59. 38 
End af the eclipſe, r 17 20 10 


The laſt obſervation was attended with ſome uncertainty — 
the moon being near the horizon, and the dey-light far 4 
vanced. | | 


| 5. An obſervation of a lunar eclipſe, July 30, 1776, at 
Bradford. 
This b iti was total: But the beginning of it, and the be- 
ginning of total darkneſs were inviſible at Bradford, both hap- 
pening before the moon roſe. I was in hopes to have ſeen the 
end of total darkneſs, but was prevented by clouds. At 8b. 30 
the ſky became perfectly clear, ſo that I had a good obſervation 
: of the end of the eclipſe, which was at 9. 2. 44 3 


6. An obſervation of a ſolar aue, June 24, 1778, at 
| if Bradford. 


8 1 — — 
: 3 %$ n 


15 The! 1222 
4 being w wi holly coyered with clouds. At 105.8 they broke away: 


And though often, interrupted afteryrards, | T1; was able to note 


the followin 8 phenomena. q 
% | 


About 10b. 16', the horns of the ſun were n. to have | 
an equal altitude, bein: g in a line parallel to the horizon. At 


100 cho the lucid parts of the ſun amounted to 2 45%; ; whence, 


| 5 


ng © of. this ecli lipſe could 1 not be Gare the ſun 


SS. ©: | ar 
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as the ſun's apparent diameter was 31 34% the eclipſed parts 
were 28 49”, or 10 digits and 57 minutes. This was very 
near the time of the greateſt obſcuration: But whether it 
was exactly ſo I could not determine, the ſun being obſcured 
juſt before and after this obſervation. At 10. 25. a large ſpot 
emerged from the ſhadow. At 10" 59“ four other large ſpots 
were wholly within the lucid part. At the end of the eclipſe 
the {ky was become clear, and by a good obſervation I found 
this to be at 11% 38” 16“ apparent time. | 


During the eclipſe, there was a very ſenſible alteration in the 
ſtate of the air. A chill, and a damp were very generally felt. 
The mercury in the thermometer at g*:4.', juſt before the eclipſe 


began, was at 67*;. At 10b. 20%, it fell to 66˙ At _ end 


of the eclipſe it roſe to 73* ; and at noon it was at 74's 


As the time of the greateſt obſcuration came on, that part 
of the ſky, which was free from clouds, changed from an azure 
blue, to a more dark and duſky colour : And the dew fell ſo faſt 
as to wet the paper we were uſing to a conſiderable degree, 


As this eclipſe was rata! in ſome of the ſouthern Rates, I was 
very deſirous to have it carefully obſerved in ſeveral places, in 
hope that a ſufficient number of obſervations might be collect. 
ed to determine the exact path and limits of the ſhadow : And 


it was with much regret that I found myſelf prevented by the 


weather from making a more compleat obſervation. 


| 7. An obſervation of a lunar eclipſe, December 3, q 1778, at 


Bradford. 1 
Peale: 
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„ by Temp. app. 
Beginning of the eclipſe, _ 114114 
The ſhadow reaches Mare Serenitatit, 12 6 6 
| Copernicus, 13 53 
Mare Tranguillitatis, „„ 
Mare Crifium, „ 
leaves Mare Imbrium, 13 47 o 
Mare Serenttatis, 54 © 
Mare am 59 30 
End of the eclipſe, . 14 5 20 
Theſe obſervations were made in a very favourable ſtate of 
the air. 
8. An obſervation of a lunar eclipſe, and an emerſion of . 
ter's ſecond ſatellite, May 29, 1 779, at Bradford. | 
The emerſion of the ſatellite was at 8 58 13 En he 
*Beginning of the eclipſe, 2 10 15 41 
The ſhadow touches Tycho, i 
| Copernicus, 40 28 LE BEER 
Mare Serenitatis, F I 3:0 { 

5 Mare Criſium, 18 15 : 
Beginning of total darkneſs, 3 28 39 1 
End of total darkneſs, 12 50 41 
The ſhadow Rae ew... I3 27 7 

Mare Serenitati, | 38 57 
BAT r 54 49 1 
End of the eclipſe, 5 f % ig 77 


n T R ON OMfC AL Ap 


During the whole time of this eclipſe, the weather was very 
fivourable for obſervation, All the obſervatiofis made at Brad- 
ford, were taken with a feflector made by Nairne, magnifying 
about 55 times. The times were ſhewn by a good clock, care- 
fully adjuſted by equal altitudes of the ſun, the day before and 
the day after the eclipſe. _ 


95 Obſeryations of a FO eclipſe, October 27, 1 as. ; 408055 


® 4 


on the eaſt ſide of Long-Ifland, in Penobſcot-Bay. 

A total eclipſe of the ſun is a curious and uncommon phe- 
nomenon. From the principles of aſtronomy it is certain that 
a central eclipſe will happen, in ſome part of the earth, in the 
courſe of every year: But it is but ſeldom that a total eclipſe of 
the ſun is ſeen in any particular place. A favourable oppor- 
tunity preſenting for viewing one of theſe eclipſes on October 


27, 1780, the American Academy of Arts andSciences, and the 


Univerſity at Cambridge, were deſirous to have it properly ob- 
ſerved in the eaſtern parts of the State, where, by calculation, it 
was expected it would be total. With this view they folicited 
the government of the Commonwealth, that a veſſel might 
be prepared to convey proper obſervers to Penob/cot-Bay ; and 
that application might be made to the officer who commanded 


tlie Hritiſp garriſon there, for leave to Wake | a a eli 
ent for this purpoſe. 3 9: Nd at 


Thou gh involved in all the 1 and Alete of a 
ſevere war, the government diſcovered all the attention and 
readineſs to promote the caſſe of ſcience, Rich could have 
been expected in the moſt peaceable and proſperous times; and 


Peg a reſolve, JOE the Board of War to fit out the 


Lincoln 
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Lincoln galley to convey me to Penobſcot, or any other port at 
the eaſtward, with ſuch aſſiſtants as I ſhould judge neceſſary. 


Accordingly, I embarked October 9, with Mr. Stephen 
Sewall, Profeſſor of the Oriental Languages, James Winthrop, 
Eſa; Librarian, F orteſque Vernon, A. B. and Meſſrs. Atkins, 
Davis, Hall, Dawſon, Renſalear, and King, Students in the 
Univerſity.. We took with us an excellent clock, an aſtrono- 


mical quadrant of 2 feet radius, made by $7 Pons, ſeveral tele- 


ſcopes, and ſuch. other apparatus as were neceſſary. 


On the 17th we arrived in Penobſcot-Bay. The veſſel was 
directed to come to anchor in a cove on the eaſt fide of Lang- 
Hand. After ſeveral attempts to find a better ſituation for ob- 
ſervations, we fixed on this place as the moſt convenient we 
had reaſon to expect :* And on the 19th we put our inſtru- 
ments on ſhore, ſet up the clock and quadrant in a building 
facing towards the ſouth, near the houſe of Mr. Shubael Milli- 
ams, Where the following obſervations were made. 


Ocro BER 20. 
Correſponding altitudes of the ſun. taken with a reflector fitted 
with vertical and horizontal wires. 


/ 


the government, had limitted us to a time wholly inadequate to our purpoſe, from 


the 25th to the goth of October, we were obliged to make a ſecond application for 
leave to enter Ponobſcot-Bay Leave was granted, but with a poſitive order to have 


no communication with any of the inhabitants, and to. depart on the 28th, the day 


after the eclipſe. Being thus retarded and embarraſſed by military orders, and al- 


lowed no time after the eclipſe to make any obſervations, it became neceſſary to ſet 
up our apparatus and begin our obſervations without any further loſs of time. In 


the courſe of which, we received every kind of aſſiſtance fromCapt. Henry Mowatt, . 
of the n which it was in his you to give. | 


„As tlie officer who commanded at Penobſcot, in his anſwer to the application of 


423 . : 


———— — 
— — 
- 1 
* 


— - 


1 ; 
1 8 ASTRONOMICAL aw” 
= Time by the- clock. 
i 5 Eaſtern az. Weſtern az. Meridian. : 
f 8 15% „ $5087 087 UNE 13535 
\ „ 48 28 13 
Fo: 28 48 41 34 11 
ͤöX . 65 1 13, 5 
= Mean, | TO 12 5 12, 75 
Equation of altitudes, EY + I7, 50 
©'s center on the meridia, 1 & &. 340, 26 - 
Clock too faſt, | 35 28 
Meridian altitude of the ſun's upper limb, taken with the aſ- 
tronomical quadrant, _ , 35* 15˙ au” 
1 OCTOBER 21. 
[| Correſponding altitudes of the ſun taken with a reflector. 
W FT on Time by the clock. 
i Eaſtern az. Weſtern az. Meridian. 
jd * 1.50 117 20 0” "20777 INE EY 
1 | 8 „ 8 1 OE 
| $ 21 35 W 43» 5 
28 8 45 5 46, 5 
| „„ E 
| 115 e 35 17 38 12 r 
4 „ % 
Equation of altitudes, e 4x OT 
©'s center on the meridian, T. 
enn hours, 3% BR-57 
5 Oc ToBEzR 


\ 


MATHEMATIONLOPAPERS. 8 


% = 


— 


Oaοαεε N an. 
Thick bg allzay. No aſtraneimital obſervatioms. At gh. 
15 A M. Izpat the R 5", = lengthihed the 
pendulum- K 1 * Eb 


"of 


- 


HY 1 vY +1 „ 


OctoBrR $3- a. 
Thick fog al day. No aftrongn mical obſervations. 


8 


* 


Corrdpetiding altitudes of the ſin, taken with the . 
N Time by tht clock. 1 8 
Haſtern aa. Weſteln az: Me ua, 
Sh. Is 47% 35 44 58 „11. 53” Bo 


LE 4 „ 


OcTOpzr 24. 75 


3 — ” £4 r 
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r „ ab 
5 8. 57 DT ch 41 | g . 
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« 464 #59a7..0 | | 9 
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O's center on the meridian, i 9 £25 i,» EN 29 14 
Olock gains. i 2, hours, 14 8 ating £ 25 * 9. 725 


* 


| Meridian Auch of the fan's Upper hs _— 31 9, 
In the night I hr ven e I of * 


* 
2 ann wy 


| Reget, ; Meni I 44h ö 0 enen * 16 6 
Procyon, 5 $ 72 50 


8 4 


5 0 * 
74 bs 


5 | 1952 ocroszs 26. 
Conclponding altrades of the fun, taken: vim the 


wo b TY FIEJE: 


13 * 2 1. 4 - 21971044 
N a p | 5 - 


M eee N 


ide Nes 
Fare, „ LEES Sos 


© One. 
N 
34 2 


* 


Mean, 75 * B 85 5 . 


Equation of. aritades, 2 * ? wa 4 1 i . 
os center on the meridn. Er 3 5 


ST | 4 8 

Clock too flow, 82 0 ; a f | | * : 4 385 47 ') 

Clock gains in 24 once, i bil os bag 150! 
7 „„ 


24142 "Oc'ToBs: Jes 
2324442 3 a £5 Y 4 1 


ug 40 AA Sibel 5 | tlie 5 . wy 9 . * 4 . 


a - Mat as! Weſterm 422 Metidian. - oC. ae 
| 113'T% * 72 1813. 4% 30% ANN 


ey „ 7 he 43 xe 0: r ade 


Bae e n, ok 
2 »* * 25 — 4 | * 7 

nig 9790 Du ell 1 * 11. ii . 
l . 1 Dart (* & ot} 9 1311 0 4 4 * 3 1 * © 7s 3 4 

[4 | 1 * Op: Retngrs vs 

- 4 1 I. -4 g% 4 6 * + - «+ wt, 4 *%# ; „ 
z va his 5. #14. ei 01 Mans tens 
* N J | | ; * 


2b 19 2 23 L h oj 47 e, 243 


\ 


1 ag 20 9 Gott 15 f 
W 24 11 


ds Ye — 


28. 


* & 7 7 20 18 4 4 4 


* 
. 
» 
» 
* 
85 . 
. 
" 
o = 
— 
= 1 
= 
= 
* 
6 
14H f l 
L484 
' *: 
a4 
| f 1 
« * 8 15 of * * * 9 1 . * 
* ; R 


— F 12 7 1 4 E 0 * | : #5 * 2 
30 IF 45 1 Of; 168 nl . 1 7 * * WAA 6 N £35 
+47 \ — 


1 
& at 


PIs 
2 


. 5 W * 5 0 1 
N * 2 8 4 e 
4.x: ae ee wh Fs | 
2 4 0 -Þ FI 5 


£ 
3 ” 1 
8-3 MC 


22 » ASTRONOMICAL An 
Eaſtern 2. e 7 Meridian. 


254.354 M20. 07 
26 21 2 
29 39 It 
23t 32 * 
33 21 2 i 54. oY 
33 5 12 28 50, 5 
7 39 27 15 Z 26 * 2 5 
Mean, „ 4 1 55” $4 3 
Equation of altitudes,” „ + ini 16 132 
©'s center on the meridian. * t - . FO. s 
Clock too ſlow, 2 | : 3 49, 27 0 
Clock gains in 24 hours, 49. 1 


OBSERVATIQNS or THE. ECLIPSE. 
Four perſons obſerved; che ſolar eclipſe with me · Profeſſor 
Sewall, James Winthorp, Eſqz. Meſſ/ss Dudley Atkins, and 
John Davis, two: young gentlemen. of the Uniy Who had 
made good | Proficiency i in mathematical ſtudies; and; been pretty 
conſtantly employed in . obſervations. for ſeveral days 
before. a n SETS, 


At 8b. 20% A. M. with an bie glas micrometer applied to 
a reflecting teleſcope of twelve inches focus, ade by Short, I 


meaſured the ſun's diameter parallel to the horizon, and by a 
mean of ten n 1 found it 32 175 3 3.5 


With a reflecting releſoope, of 155 feet fog ory tends 


by Short, and a magnifying» power of nn times, I obſerved 
the beginning of the eclipſe at 11. 1 8“. 


718 s A. __ 8 
2101 J | 


Re 


* 
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Soon after I had noted the beginning, I adjuſted the micro- 
meter to the direction of the ſhadowy ;, and during the increaſe of 
the eclipſe, made the * een on the * 


Tucid W | i | | Lucid Parts | 
App⸗ an er, kad Parts | App. ue. in de div Tag Pars 

7 | reduced. | © FJ Ci 

„ 

kr 27 58 1 1116 25 12, 812 o 48 17 19 12 5 9: 
3 „ 1080 160 24 % &f 4 0 16 10d 11 18, 3 
30 12 9 12 23 42, 5 6 52 18 7 9 8, 8 
33 38 8 22 51, 0 782 © 1 8 19, 4 
35 49 7 18 22 32, 6 12 48 10 15 7 21, 9 
38 14 3 12 20 57, 9] 13 38 916 6 42, 8 
42 24. 3 4 19 19, 34 17 26 1 2 414 1 9. 
45 24 A 19 36 617d 44,5 
49 36 © 23 15 16 16, 3} 21,24 5 14d 3 34, 3 
51 53 7 15 18, 8 22 51 4 18 3 21, 4 
534 33 ˙ » 15 ©'$4 25 I3- 2 10 1 42, 7 
$30: -. | 29:13 1 |- 26:50 * 13 1 98 
36 35 7, 12 $6. 44 248 722: 24, 7 


Immediately after the laſt obſervation, the ſun's limb became 
Þ ſmall as to appear like a. circular thread, or rather like a very 
fine horn.. Both the ends loſt. their acu teneſs, and ſeemed to 
breaks off i im the form of ſinall drops or ſtars; ſome of which 
ware round, and others of an oblong figure: They would ſe- 
| Parte to a final diſtance :. Some would appear to run together 
again, and others diminiſh until they wholly diſappeared. 
F inding it very difficult to-meafure'the lucid part any longer, F 
obſeryed again in the larger teleſcope, looking out for the total 
immerſion. After viewing the ſun's: limb about a minute, I 
faund. almoſt the whole of it thus broken or ſeparated in drops, a 

ſmall part only in the middle remaining connected. Plate I. Fig. 
VI. This appearance remained about a minute, when one of my 

 aiſtants,” ha was looking at the ſun with his naked eye, ob- 


1 ASTRONOMICAL and 
| ſerved that the light was increafing. At this time I Sold: not 

ſee any appearance of an increaſe of the lucid part. At 12% 
31' 18”, it was evident that the broken parts of the ſun's limb 
began to increaſe and unite. I immediately applied to the mi- 
crometer and meaſured the chord of the lucid part, and found 
it amounted to 42 or 43* : This was from the extremity of 
each linib taken from the WT” diſtant parts that were viſible. 
I then meaſured the connected part of the limb, and found it to 
be 24* or 25% As the light and limb were by this time very 
ſenſibly increaſing, I again began to meaſure the quantity of the 
lucid part, and made the following obſervations * the mi- 
crometer. * . 


Lucid Parts | 22 
App. time. by the Mi- Lucid Parts. | App: time. by the Mi- Lucid Parts 
. A 8 reduced. | 5 7 8 reduced. 
2 Sx | . ; 
he 1 0, 2 8 | 8.8 ho , 9 UE. 14 ar 1 It 
1 © :. © 20 1 „7 6 10 21 1 14 25, 3 
35 48 3 1 2 8 12 29 E 17 7,8 
38 13 $8 3 o, 8 14 5 i e 
40 18 3 3 52, 2] 17 53 35 19 2,4 
45 24 8 1 3 | #2: $3 5 233% 3 
47 21 10 19 7 30, I} 24.46 7.7, 3 9: 
49 7 11 2 7 36, 3 30 12 10 12 24 2,5 
51 55 12 11 8 359 9þ 33 12 1 8 258.37, 5 
54 13 14 17 10 10, 44 35 41 14 19 27 22, 3 
$6 15 OY, 10.3% 71. :i6-: r6 19 28 44, 6 
0 16 5 11 8, o 42 25 18 19 30 6, 8 
1 2 59 19 S 13 11, 41 46 31 20 7 31 4 4 


The quantity of the lucid part being now become ſo large, L 


I prepared to obſerve the end : And with the ſame teleſcope 


which I uſed at the binn I obſerved the end of the ae 
at 15. 500 2 5% | | a 


* 


From 


* I ſuſpect there muſt be ſome inaccuracy in theſe obſervations. Some months 


after, upon examining the micrometer with which they were taken, I found ſome 
parts of it had been diſplaced, 
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From theſe obſervations) it may be inferred, that the greateſt 
_ obicuration was at 12. 30124 : At which time the ſun's limb 
was reduced to ſo fine a thread, and fo much broken 8s to be 
incapable of menſuration. | 


Profeſſor Sewall obſerved with an achromatic teleſcope of 4. 
feet, made by Dolland, magnifying 40 times. 


The beginning by his obſervation was at 118. 11' 38. The 
end was not accurately aſcertained, being diſturbed in his ob- 
ſervations by ſome of the ſpeQators. | 


2 


Mr. Winthrop obſerved with a refleting tileſrope, made by 
Nan nee, 

The beginning by his obſervation was at 1 1 11 38 * 
Shadow touches the ſpots on the N. W. limb, 29 28 


Spots totally immerſed, 30 © 
Shadow touches the firſt ſpot in the weſtern limb, 44 6 
( - ao £3 
_ eaſtern ſpot, 627 
End of the Krüge, | | 1 50 17 toart 


D. Atkins Seed the ki and end of the oe 
with a reflecting teleſcope of 12 inches focus, made by Short, 
magnifying about 35 times. His other obſervations were made 
with the teleſcope which I uſed to obſerve the beginning and 

end of the echpſe. The following is his account of his ob- 
- fervations. - oel att. % e 


Beginning of th eclipk, | Yi 11 11 75 8 
_ The 


— * 
* — * 
— — - 


t 
| | 
| * | ASTRONOMICAL. AND 


0 on ra ide of cho ſun's de, JT or 41 30 12 

The ſhado touched the center fotos ear 25 
ſpots on the weſtern fide of the ſun's center, 44 7 
The ſhadow biſects the large ſpot in the ſun's center, 46 5 
The ſpet on the eaſtern limb of the ſun half immerſed, 12 27 


— —km 
— ” 8 
9 — 


2 — . 
A — — — 


i The ſpot on the eaſtern limb of the ſun half etherged; 40 2 

0 The long cluſter of ſpots on the weſtern fide of the 1 

fun half emerge. * 4 28 
The central ſpot halt etmergel, 0000 


The ſhadow left the center of the {pot on theweſterrifide, 43 4 
End of the ecliple,  < = — $0: 26 


J. Davis obſerved with the teleſcope on the quadrant. Tt 
gives a very diſtinct viſion z but it's magnifying power is but | 
ſmall. His account of his obſervations is as s. 


Beginning, 2 „ $8.46 
Shadow firſt 3 the largeſt ſpot.i in the cluſter 9 
on che N. W. limb, - FF 
: wholly covered the Hite, = „ 30 9 
Shadow firſt touched a are ſpot near FI center of | | 
3 the ſun's diſc, = > ou 46 14 
wholly co vered „„ EM 46 53 
Firſt ſpot began to appear. 13 39 $4 
wWuolly free of the ſhado wm a oy 43 - 
Central ſpot firſt appeared, T4 15; 6 25 
free of the ſhadow, - - 19-4 
; Shadow leaves the ſun, | 2 . 1 40 58 
3-4 a 2” 
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To Have a c comparative view of the — thy 
are oc together n table. nn on 


obere,, wy. 


Mr. Williams, 
Mr. Sewall, 
Mr : Winthrop. 
D. ins, 
* Davis, | 


” wo 


# £# 


i 


-. oy 


wt 17 87 
11111138 


11 11 38 
of Bf 5 on 
| hs * 


N e 15 
1 50% 65 


a9, 


7 


1 50 171 


1 50 28 


1 49 58 


* 


rate b "Magnifying 


2 feet reflector, br 90 
4 feet achromatic, 40 
I foot reflector, 55 

foot reflector, 55 


* achromatic, 84 


Whilſt we were makin g che above obſervations, thite, was 


little wind, and no. cloud to be ſeen. . 
fectly. clear, being a little thick, or hazy... 


But the air was not per- 


4.471 


From the beginning of the eclipſe | unto : . time of he 
greateſt obſcuration, the colour and appearance of the fky was 
gradually changing from an azure blue to a more dark or duſky 

colour, until it bore the appearance and gloom of night. | 


The degree of darkref was greater than was to be expected, 
conſidering the ſun was not wholly obſcured.—Yents appeared 
bright in the weft-; Fupirer was. ſeen near the ſun'; Lucida 
Tyræ near the zenith, and Aridef in the north-eaſt near 
the horizon, appeared vęry bright. Several others of the fixt 
ſtars were alſo ſeen whoſe ſituations were not particularly noted. 
Objects at a ſmall diſtance appeared confuſed ; and we were 
obliged to make uſe of candles to count our clock. Bat as oon 
as the greateſt obſcuration was paſt, it was univerſally%marked, . 
that the increaſe of the light was much more rope than that 


of the darkneſs had been. 


As a darkneſs increnſ@d, a chil and Kampf? were very ſen- 5 
V len. To aſcertain the quantity, of deo that fell on a ſquare 


& 


foot, 


Ke 
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foot during the eclipſe, we cut two pieces of very fine ſoft 
paper, exactly twelve inches ſquare. Having weighed them in 
a nice balance, we placed them on an horizontal board in the 
open air. Juſt after the greateſt obſcuration we weighed one of 
them again, and found it's weight was increaſed by the dem that 
had fallen upon it, 47 grains rey. At the end of the eclipſe 
we took up the other, and found it's weight increaſed by the 
2 that lay upon it, but 3 grains ; 3 75 B32 61 evaporated 


riment, the quantity Ef 75 that fell upon a ſquare foot the 
night before, was found to be 6: grains; the night after the 
eclipſe, 7 grains. Thus in 1 hour and 19 minutes, when the 
light and heat of the ſun were rapidly decreaſing, there fell 
two-thirds as much dew as fell the night before, or the ni ight 
after the eclipſe. 


* ot 


To determine hai might take place as to hear or 
cold, we made the following obſervations on Farenheit's ther- 
mometer, which was hung up in the open air, on the x north 
fide of a tree. 


45 


Time. Therm. Time. Wr 
„„ ee e d 21:5} 
Dünn „ Eres Nh i 
a „ 371 ; C 
F 44 ; 58 LO DOONEY HPF wn 45 5 40 4 
. ii 
56 561 „ anni 1 
a 56 "TERS Ow 
3 55 57 55 4 
11 54 © 44” 1 L 834 — 
1 E 
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To this we, may add, ſo unuſual a darkneſs, dampneſs and 
chill, in the midſt of day, ſeemed to ſpread a general amaze 


* 


ment among all. ſorts of animals: Nor could, we ourſe]ves c -4 


ſerve ſuch: . phenomena without. & ſome ego feel- 


ings. 


—— * - 


338 Tur LATITUDE OF THE PLACE, | 
. Cqmnput uted from the obſerved zenith diſtance of the ſun's u 


per limb. 


OCTOBER, 20. 


Zenith diſtance of the ſun's, upper limb, 
Refraction, 

_ (Sun's ſemi- diameter, 
Sun's: parallax i in altitude, . 

Zenith diſtance of the ſun s center. 

> Sun 8. declination, ſouth, 


— in 
* 


6 3 north, 


OCTOBER 24. 


Zenith diſtance of the ſun's upper limb. ca} 


_ RefraCtion, 

\ Sun's ſemi diameter, 

Sun's parallax in altitude, 
Zenith diſtance of the IK centers. 
Sun 8 declination, ſouth, | = 


hs north, 
| oc 105 E K 25. 


| Zenith diftncs of the fan's upper lunb, 
21 367 424 | N 2 0 


up 
Ca 3910 10 fo 201 


» . 


 $4*44" 159 
—— 1 20 


+... 16 1 


855 ee, 
— . 2 


"4 256 


44.17 14 
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Refraction, E ras MR EU An 1/264 
"Sun's ſemi- diameter, Wet en 16 10 
Sun's parallax in altitude, — ⁊·dẽk 
Zenith diſtance of the ſun's centeer,, 5646 25 + 
Sun's declination, ſouth, — 12 29 21 
%% d OO oO ge ay 4: 
Mean of the above. 433417 6,32 
1 LATITUDE computed from the obſerved zenith diſtance 
ELITES: 08 ſeveral ſtars. 
Rel . * 
Mean of zenith diſtances, taken Oct. 24 and 2 5, 52 43 45 
Re fraction, 4 1 14,7 
True zenith diſtance, e 52 44 59, 7 


Declin. S. Jari. 1, 1770, by Greenwich Obſerv. 8 29 o, 2 


Decreaſe i1 in 10 years and 299 days, — 52,78 
Aberration, i — 8,29 
Nutation, * 2 20 20 — 5.20 
pn declin. bud, Oct. 26, ole! — 8 OA 5 re 
Latitude, north, | | | 44 I 7 * 77 
Sirius. bas 2 es 5 
Mean of zenith e taken oa. 24 and 2 5, 6⁰ 40 37 
Refraction, MITT + © 798 Bn Ar, 2 | 
True zenith diſtance, 60 42 38, 2 
Declin. 8. Jan. 1, 1770, by Greenwich Obferv. 16 24 56, I 
Increaſe in 10 years and 299 2 85 2 8985 | 45997 
Aberration, att] 25% "11412 90: 16 — fb An 
D 8 M Nutation, 


Nee Wann — 


Apparent blu. fouth, 08. 25, 1786, — 16755. 24, 1 


Latitude, oth.” | 0 Ke 5 44 17 14, 07 
Procyon. 4 

Mean of zenith diſtances, taken Oct : 24and2 5. 38 29 32 

Re fraction, | — 45, 3 
True zenith diſtance, | +1 38 39 17, 3 
Declin. N. Jan. 1, 1770, by Greenwich Obſerv. 5 47 55, 2 
Decreaſe in 10 Dn and 299 days. — 120, 38 
Rberingg, cl nds 1d tt i 46; M1 
Nutation, 8. TOO 5 * Oh IO 
8 declin. north oa. 255 1780, — 4 46 47. 43 
Latitude, 3 | 44 1 = 4, 73 
e I e r emer Metz 19 
1 50 Hom. bl a 5 the ſun, 44 17 6, 38 
Latitude from obſervations of the ſtars, - 44 17 $,.19 
Mean of enn 3 IT 7. 26 


n computingethe latitude Ie monk uſe. of he table of 


tefractions inſerted in the Greenwich obſervations. But from 


* 


ſeveral obſervations 1 have reaſon to think that the reſractions 
in Reno ſcot- Bay are not uniform and regular; but that they 


vary very much with the winds and A 1 in 1 that, 2 80 f 


ted Pe! of the country. a 


». 


© As to our. longitude, I could have * ta! . bad . 


ubleration of. the eclipſes of ow s ſatellites, and of the c- 


A | .cultations 
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dultations of the fixed ſtars by the moon. But no obſervatioris 
of this kind could be made. Comparing my obſervatiom of 
the beginning and end of the eclipſe with obſervations made at 
Cambridge, Chelſea, and Beverly, and thence computing the 
difference of meridians, I find our obſervatory on. eee. 

was 9“ 20 to the eaſt of Cambridge. 


The longitude of the place of our obſervation agrees very lt 
with what we had ſuppoſed in our calculations. But the lati-- 
tude is near half a degree leſs than what the maps of that part 
' of the country had led us to expect. On this account our ſitu- 
ation, inſtead of falling within the limits of the total darkneſs, 
proved to be very near the ſouthern extremity. . 


10. Obſervations of a lunar eclipſe, November I, 1780, at- | 
| Cambridge. | > 


The 435 was regulated by equal altitudes of the fan, ed 
by Mr. Gannett and Mr. Mellen. At 8b. 400, I meaſured the moon's. 
diameter parallel to the horizon with an object-glaſs microme - 
ter, and by a mean of ſeven obſervations, foundãt to be 30.45% 9. 


Beginning of the eclipſe, by 


Mr. Williams, with an achromatic teleſcope: Temp. app. 
magnifying 90 times, 5 101! 9 
Mr. Gannett, witha reflector magnifying 55 times, 10 21 23 


J. Dawſon, with a reflector magnifying 60 times, 10 21 37; 
End of the eclipſe, by 


Mr. Williams, 12 22 22: 
Mr. Gannett, kg 24 2 


Mr. . with a reflector 8 55 times, 13 22 24 


—— 


MATHEMATICAL PAPERS. 0; 


At the time of the greateſt obſcuration. the quantity of the 
lucid part, as near a I.could meaſure it with the micrometer, 
amounted to 5". 39", 2.—But this obſervation, and thoſe made 
on the end of the eclipſe, muſt be viewed as attended with ſome 
- uncertainty. The ſhadow « of the earth, throw ghout the whole 
eclipſe, was very ill-defined : And from the middle to the end 
of the eclipſe, the moon was partly obſcured by very thin 
. whitiſh-clouds, which made it extremely diſſicult to diſtinguiſh 

the limits of the ſhadow, or the exact time when, it left the 


moon's limb, 


Ak. | Obſervations of a lunar eclipls March 28, 1782, at 
Cambridge. 
1 8 BR Val of the Univerſity obſerved this eclipſe with 
me: James Winthrop, Eſq; Librarian, John. Mellen, A. M. 
Mathematical Tutor, and Elijah Paine, A. B. The 8 
tions we made were as follow.— 


89 K Mr. Williams's oblerrations, 


Temp. app» 
Beginning of the ecliple, - e . enz 167 
Shadow reaches Tycha, 1 28 58 

x” Grimaldus, e wn B28 

8 pple covers Grimaldus, in y OO ny, 37 51 

Bi : : reaches Copernicus, th e 3 5, 4 10 
"IT Mare Tranquillitaticg. J 8 40 
3 Tycho appears, area: 0: 26 27 
ria Ee rh 9 

: Mare NO” w we) „ eee 

End ef the ectipls; eld 442 Mu ddt 
End of the penumbra, R e 55 51 
LH 5 . Theſe 


* 


— 
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Theſe obſervations were made with an erbt teleſcope 
Feen 90 times, made by Nairne: At 1 3. 30“, T'mea- 
ſured the moon's horizontal diameter with an object-glaſs mi- 
crometer applied to a reflecting teleſcope of 12 inches focus, 
made by Short, and by a meam of five obſervations I found it 33. 
J greateſt obſcuration was at 1 55 34 33 hen _ 
lucid part of the moon, meaſured by the micrometer; was 11” 
31% amounting to 4 __ 11' : Whence tlie quantity of tlie 


"eclipſe was 7 digits 19999999). n ei 
Mr. Winthrop's obſervation: - 
e Temp. app: 
"Eclipſe . ee 
Shade c Hebo, Ni 007 ene 5g 
Tycho wholly lb, t bee 
Grimaldus, © 1 2454 2109129 
1 Grimaldus quite eclipſed, 37 42 
8 Tnſula Ventorum eclipſed, . e 
3 Copernicus, „ 
| Cuſps horizontal, _ | 1 
Tycho begins to emerge, 16 26 6; 
quite out of the thade, | ; 5 27 49 
End of the eclipſe, e AN b 
End of the penumbra, e 53 45 


Mr. Winthrop obſerved with a reflector, made * Nabu, . 
| fitted with vertical and horizontal wires, magnifying 55 times. 


— 


* * & * ** 
z * 40 4 19 4 


Y. * 
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boo ISL Mr. Mel's Rags: 


Beginning of the eclipſe, 'll NO TION 
Shadow firſt touched Mare H umorum, 
11 35 Sinus Epidemarum, 
» Tycho begins to immerge, 
| Wholly immerged, 
* Grimaldus begins to immerge, 
wholly immerged, 


9 ' way * > " 


© Laufbergiur begins to immerge, 
4. .- Jnfula Ventorum begins to immerge, 


Copernicus begins to immerge, 
597 wholly immerged, 


Mare Criſium begins to immerge, 


Doo begins to emerge, 

| wholly emerged, 
Mare Criſium wholly l 
End of the eclipſe, 

End of the penumbra, 


Theſe obſervations. were' ** with an achromatio teleſcope, 


made by Dolland, ihne 40 times. 


ws, 


Mr. Paine 5 obſervation. ; 


Beginning of the b ep, 88 85 
Shadow reaches Grimaldus, 
covers Grimallus, A) ig p64 


reaches R xs de 8 oj 
- Grimaldus begins to emerge, 
- er FL 28 wholly emerged, 
* 0 


Temp. app. 


1414 5 
2 43 


2 23 4 
AT; 7 
1128.36, 
fs 34 4 
+ MACE 
49 46 
53 21 


9g: A 


14 
3 : 


1624 Fr 


„en 
29 51 
54 36. 
55 37 


— 


14 14 26 
32 16 


35 59 
1382 54 
38 23 
42 Ky to 

Tycho 
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Hobo begins to emerge. 1626,49 
N is wholly emerged, 727 52 
14% Mare Criſium en ee 2 8 IE 1&. 
End of the echp&,! NH ng 53 11 
End of the penumbra, | e ene 18 11 


Mr. Paine's obſervations were a with a reflector, made 


by. Short, magnifying 55 times : But this WAS the firſt eclipſe. 


he had ever obſerved. 


Theſe obſervations were made at the houſe of Profeſſor Villia 
ams. The times were ſhewn by an excellent aſtronomical clock, 
made by Ellicott, which was carefully regulated by correſponding” 


altitudes of the fun, The weather was very favourable for ob- 
ſervation. ; | 


In lunar eclipſes the ſhadow is ſo im peifely defined that the 
beginning and end can ſeldom. be obſerved without an uncertain-. 
ty of one minute, and ſometimes of two or three minutes. In 
this eclipſe, the circumſtances. were favourable for obſervation. ? 


To have a comparative view of the ſeveral obſervations, thoſe- 


phenomena are fet down in the followin 8 _ „ been were 
noted by each obſerver.. BAL aß 4-33 


2 — 


Phaſes obſerved by Meſſ'rs. Williams, Winthrop, Mellen, Paine. 


Beginning of the eclipſe, 1413516“ 14513" 42” 1414 5" 149 14/ 267 
Shadow reaches Tycho, r 

Grimaldus,. 31 3 40089} $3riQ8F- 3216 

covers Grimaldus, | 37 51 37 42. 37 51 35 59: 

reaches Copernicus, 15 4 10 1% 45 1 5 3 5” 1 2::54; 


Tycha begins to emerge, 16 26 27 16 26 5 16 25 51- 16 26 49- 
wholly emerged, 28 19: 27,49. 28 21 27 523. 


Mar: Crifium wholly emerged, 29 25. 29 51. 29 18: 
End of the eclipſe, $3.41. ' 53:18 54 36 53 It; 
End of the penumbra, _ $5 51 55 45 55 „ 56 I 


12. Obſervations: 


L 
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roy 


Seen of} a ſolar eclipſe, April 12, 1782; at : Cam 


6155 515 1 bridge. N e 
We had not any Feen obſervation of the . of 
- 2his eclipſe, being, interrupted by ſmall fleeting clouds paſſing 
over the fun, , At 12% 10' 45, I had a clear view of the ſun, 
and could not ſee any appearance of the eclipſe. At 22% 11” 
15% T diſcerned a darkneſs upon the weſtern limb, but could 
not determine whether it was occaſioned by a thin whitiſh cloud 
which was then paſſing over the ſun, or whether it was the 
beginning of the eclipſe. At 12. 11 45”, the cloud left the 
weſtern limb, and it was apparent that the eclipſe began ſome 
time before. From theſe circumſtances I think it probable 
that the beginning of the eclipſe was very near 125 11˙15¼ 
Mr. Paine made the ſame remarks upon the beginning ; but 
noted the darkneſs 5 or 6 ante ſooner than I Perceived It. 


"232 


At ahi end of: the c we had very won obſervations z 
the air being clear, and the ſky iree: from clouds. Theſe ob- 


e ware ae e eie eee eee e 


En of the eclipſe 4 Fg | n i 
By! Mr. Williams „with an achromatic : relſeops "Temp, app. 
magnifying 90 times, „ 11 9 tn $8." 
By Mr. [WW inns with a reſlector maguifeing $$: 
times, 12 57 28 
W Mr. Mellen, with'; an chromatic teleſcope 1 
- magnifying 3 30 times, 1 21 445% 29 of 5 29 
By Mr. FO W a an een 55 n 
ES 2 rung ite Sac en en ez 2 51-15 
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At 12. I meafured the fan's horizontal diameter with an ob- 
ject-glaſs micrometer, fitted to a reflecting teleſcope, and by a 
mean of five obſervations found it 31 54. At 1b. 345, the 
obſcuration was the greateſt : The lucid part of the ſun was 
then 19 9%; whence, the greateſt eclipſe was 4 digits 48 
13. Obſervations of a lunar eclipſe, September 10. 1783, at 

| Cambridge. N 

The moon coll behind a cloud that lay along 5 horizon. 
At 7. 20, I ſaw her totally eclipſed. The eaſtern part was of 
that duſky copper-colour which 1s uſual in total eclipſes: But 
the weſtern part was ſo obſcure as to be almoſt N except 
a circular appearance of light round her limb. At 77 27 the 


clouds broke away, and I had a good obſervation of the 
End of total darkneſs at Es T 41," 5 3 


In a few minutes the moon was again obſcured by clouds: 


But at 8b. 15", they diſperſed and left a very clear ES . 
which I made the following obſervations: 3 


Mare Serenitatis wholly emerge, i 3 
Mare Tranguillitatis wholly emerged, - ane 
Mare Crifium begins to appear, | Wy FOUR 37 33: 
447 biſected, 0 e . 33 38; | 
wuholly emerged, On a CS 
End of the Sen 333 bo eee e 8 


Theſe obſervations;3 Were. taken, with an achr omatio N 


magnifying 90 times: But the ſhadow did nat ap ee be. 
very diſtinctly defined. e . 4 


Mr. Mellen, with a relleting leſcope ihne 55 0 pan 
made the following obſervations.; 


M PRE MAIER | PAPERS = 


A Pj D. . | 74 5 " af - © 10 "FT U. 1 5 _— a4, i N e / 
End of — Ae, * 4 kf . * 1 Jab 4 75 41 | ' 48 4 
Langrenus wholly emerged,, TIEN 3 + 


eee 


End of the eclipſe, FF 3 | 


Mr. Paine obſerved with an N eee eker magnifying 
30 times. By | his obſervation. r 


The end of total darkneſs. was WF 3 | Wo 7 42 18. 
Bri ght ſpot in Mare Ya aporum wholly an, 8 1 4 28 
Mare Tranquillitatis wholly emerged, 2 E | ' 88 
End of the eclipſe, 8 Wy | 10 42 15 

Both theſe gentlemen obfervid with me [ oy We Wes dee 
taken by the ſame clock. 


The laſt eleven! AS were all PEE could: be chlrvdin 
this. part. of Aurica, from Jan. I, 1770, to Jan. = ous. 


e. Wo :; I 


 Obſerrativiis'sf the eclipſes of Fupiter's fate Nites.. * 
1D * "00 nn Ihe gp 
June 29. 9 48” 30, Em. 2d fatellite.. 
"ip: 25 1 · 21 54 Em. 2d fatellite. 
| 56d "52" 9 53 Em. ift fätellit' : 25 
e. e WE; 25 Em.” 1ſt lakellite. f = 
: 06, e --1f Ein. 2d latellite... 208 
20 8 Spe 12, 7 31 29 Em. ft fatellite. 


4 49 44 


These obſervations were taken with ab achromatic lee 
n about 300 times. If they are com pared with the 


34 ALL f 42] 


calculations in the Nautical Almanac, the nean will give 4": 


44 76" for the difference of mer̃idi ans between the Roy al Ob- 
— at Greethwich, ad the Unerlity at Cambridge in 
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„AS TROQNOMI CAL Au 1 


aN of the Tranſits of VENUS and MERCURY over 
vu the Sun, in the Years 1709s and” 1782. N 


1 An chievidin of the trandt "of Vexvs over che Tun, 
fl June 3, 1769, at Newbury. 


The tranſits of Venus over the ſun are among the molt un- 
common and uſeful phenomena Which aſtronomy | ever preſents 
5 our vie w. I had the happineſs, of ſeeing that of. 1761, at 

Sr. Fohn's, in Newfoundland, attending g the late excellent Dr. 
7 inthrop i in his voyage and obſervations at that place. That 
of 1769 I obſerved at Newbury, at the ſeat of Tri Wow Dalton, 
Eſq; a gentleman « of. Næubury- Port. 5 1 f 


The teleſcope I uſed was a reflector, — by Mabel, mag- 
nifying about 55 times; a good inſtrument, but not fitted with 
a micrometer, or with vertical and horizontal hairs, as I could 
have wiſhed. The clock was a very good one, and carefully 
adjuſted to apparent time e by correſpondin g ene of the ſun. 


The weather for ſeveral days Ne he tranſit 14e dull 
and rainy; but the third of June proved favourable to our 


S='v's 


wiſhes. The air was uncommonly clear, and the ſky ſerene. 


About twenty minutes before the tranſit wa expected, I began 
to keep my eye ſteadily fixed on that part of the ſun's limb on 
which. the planet, by calculation, was to enter; an aſſiſtant, 
counting the clock in the mean time, while another ſtood by 
to write down the obſervations.” Thus Prepared, we waited 
with a kind of agreeable anxiety for the high ſatisfaction of ſee- 
ing Venus on the ſun ; a ſatisfaction I had once before enjoyed 


1 


in n the tranſit of 1 761, and which 1 knew muſt end 
FE with 


a 4 — 
. 


— 
2 


. ĩê 
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© 22 — lam 
* » 
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with that of 1769. A ſmall irregularity on the ſun's limb 
ſcemed to denote the approach or firſt appearance of the planet. 
= 2” + 54 14 apparent time, I ſuſpected I faw a ſmall diſturb- 
anc on the ſun's limb: But the impreſſion was then fo ſmall, 
irregular, and ilt-defined; that it was not till after ſeveral ſeconds 
that I was certain the tranſit was begun. The impreſſion i in 
creafin 5 and growing more diſtin@, 1 fixed on the time men- 
in the fine ſtate of the Wren with 5 — and eyes 
equally good, and fixed on that part of the ſun on which tlie 
planet entered, T imagine this firſt impreſſion might haye been. 
obſerved to an agreement of five or fix ſeconds. 


Soon af ter Venus had firſt touched the ſun's ry the phos 
of her diſc became viſible: She appeared circular, and was. fur- * 
rounded with a pale glimmering light, not very diſtinctly defin- 
ed. From this appearance I concluded it would be ĩmpoſſible 
to fix upon the preciſe moment when her limb would be exaQthy 
bs coincident. with that of the ſun, and therefore determined to 
wait till there ſhould: appear a- ſmall thread of light. between 
them. As the internal contact drew near, the thread of light 
began to form, and ſeemed to dart on each ſide of the planet for 
ſeveral ſeconds without being fixed or ſettled. At 2. 48,44 
with a ſeeming g uncertainty of not more than ſeven ſeconds, it 
became cloſed and fixed. Venus then appeared wholly within 
the ſun, ſeparated from his limb by a fine ſtream of light flow- 
ing gently round it. This I fixed upon as the internal contact. 
Not having a micrometer, or hairs fixed in the reflector, inſtead 
af making any ſurther obſervations, , we. could. only enjoy the : 
pleaſure. 
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pleaſure of viewing this curious phenomenen, and ſhowing it 
to a number of gentlemen who had aſſembled on che . 


* 


* che hows account of the ee the gen of the U in- 
3 or paſſage of Venus over the ſun's limb, is 18. 303 near 
one minute longer than in moſt of the American, obſervations. 
By theory it ſhould be 187 56“ ; but as this muſt have been 
contracted fifteen ſeconds by parallax ; at the place of obſervation, 
the apparent duration of the. ingreſs would be but 18' 41%; 
that i is, eleven ſeconds longer than it was made by obſervation, 
1 much doubt whether it was poſſible to diſcern the planet ſo 
ſoon as eleven ſeconds after the firſt contact, when not a ſecond 
of its diameter had entered upon the ſun. It ſeems more proba- 
ble that the internal contact was paſt before the tens of 5, 

| e to me to be compleated. 


The latitude # the place where this obſervation was made is 
42 47', north. With regard to it's longitude, the mean of 
ſix obſervations of the eclipſes of Jupiter's RIPE yu it 17 
26 in time eaſt of Cambridge. . mew 


IL... An obſervation of the tranſit of Mrxcukx over, r the fun | 

: Noyember 9, 1769, at Saen. 

The 8 ot, Mercury, though they are not of equal. uf 

in aſtronomy. as thoſe of Venus, are yet of great advantage to 

perfect the elements of his theory, and to determine the longi- 

tude of places on the earth. I had an opportunity to obſerve 

6 | one of theſe tranſits at the houſe of Andrew, Oliver, Efq; at 
* | | F 6 OO X16 SF 3103: 1 | 


The 
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The only inſtrument we could prorurè was a reflecting tele 
ſeope magnifying about 6b times. To aſcertain the time I was 


obliged to make uſe of a warch, which for ſeveral days was. 


curefully regulated by the ſun's paſſage over the meridian. 
Taking the minutes from the watch; I counted! ſeconds: from 
one minute to another. And from the pains I took to be ect, 


E believe the time Was well pointed out this way; AC _ | 


as an Aſtronomer would by no. means. chuſe.. '' 


* 28 $85 


At 2* 54/ 40% apparent time, Mercury came on ie fun. 8 
fait as it were in an inſtant, in. the form of a clear, TE 
well-defined black 8 77 The internal contact was equally in 
ſtantaneous. At 26. 560 WS the thread of. light cloſed. t to ap- . 


pearance: ina moment, without a A. ſeeming. uncertainty. « one 


fecond. The ſky. 
could be better Abel than the limbs of Mercury and de ſun: 


— 


8 


But the teleſcope- did not admit of any further obſervations, 


either of the diameters of the on een, or the. Dios 
diſtance. of mais 1454 FF + A 19 IP 1 85 34 


xx DW ils 1% TW De. 


PALL, 2¹¹ # 4 


is about 1 157 in time.caſt of Cambridge... IÞ 


ihe. flirts: 2 tie trauſft ef ME Ren v Gre a 
© Nov. 12, 1753. at the Vaiverlity in Contbrittge. . 
TW gentlemen of the Univerſity obſerved this' tranſit with) 


3 43 444 


me. : : James Winthrop, Eſq; Librarian, and Eljab Paine, A. B. 
TR fruits wick ar eee dis tranftt, m_=_ 
ari-sChiromatic telef&ope- mide by  Nabrne; witlk a nai 
Face re W fte Wa as: . 
glaſs: 


E 


. 2 ̃˙—ꝛͤ— | & oy — 


-» 'Þ 


Perfectly. clear and ſerene, no ching | 


The latitude of Sal em is 42 35 north; 3; ate e 


— = . *. ad 
- N. —— 
1 — 9 „ 3 
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glaſs micremeter made by Short, with a magnifying-power of 
60 and an aſtronomical clock made by Ellicott. To regulate 
the clock with the greateſt accuracy I took a large number of 
correſponding altitudes of the ſun every day the weather would 
permit from the beginning of October, and found by the moſt 
careful attention that it kept equal time very exactly: The 
greateſt error at any time not oy more than two Kea in 
twenty-four hours. 1 Eta 


On the 12th of November the weather was fair, but the air 
was not in the moſt favourable ſtate for obſervation. Viewing 
the ſun with an excellent achromatic teleſcope, I found the 
Tpots on the diſc well defined ; but che limb appeared to have 

an irregular, tremulous motion. This tremor, or undulation 
of the ſun's limb, was of different degrees at different times ; E 
but it did not wholly ceaſe any part of the dx. 


At 55, IJ began to keep my eye ſteadily fixed on i chil pu 
& the ſun's limb on which the planet was to enter; and at 16 


6' o! apparent time, I faw the firſt appearance of Mercury. 
'The impreſſion ſeemed to be ſudden and inſtantaneous, and with- 
out any uncertainty as.to the time. But the appearance Was 
not like the contact of two circles, or like that of a well-de- 
fined black ſpot.entering upon the ſun, ; but rather like a dark 
oval ſhadow inſtantly entering and mixing with the ſun's limb. 
Plate I. Fig. VIII. While Mercury was thus entering upon 
the ſun, no part of it was viſible but that which was within 
the ſun's diſc: It's figure appeared to be elliptical : The greater 
axis ſeemed to paſs through the point of contact, and to be 
about one-third; longer than the other. This elliptical appear- 
ance of the planet made it gad He to determine when the 


2 


4] limbs 
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limbs of the fun and Mercury exactly coincided. I therefore 
eſtimated the internal contact by the firſt appearance of a ſmall 
thread of light between them. This took place at 10 1217, 

The elliptical appearance- was then wholly gone, and Mercury 
appeared circular, and perfectly well- defined. But the tremu- 


lous motion of the ſun's limb was then ſo great, that this obſer- 


vation ſeemed to be ended e an neee of eight or- 


ten ſeconds. . wg Foo Rode ee 
When Mercury was wholly. within the ſan, I applied myſelf 
to the micrometer to meaſure the diameters of the ſun and Mer- 
eury, and the leaſt diſtance of their limbs. By a mean of eight 
obſervations. taken during the tranſit, I found the, ſun's hori- 
zontal diameter to. be 32 24%, 85: This was the ſame with 
the reſult of ſeveral ſimilar obſeryations- made a. little before 


the tranſit began, and juſt after it ended. To aſcertain the di- 


ameter of Meroury, I made twelve, obſervations at different 


times during the tranſit. The greateſt care was taken to have 
5 accurate: And che mean E the xp6aſpren " it * 


In hs me the leaſt diſtance of the limbs of the ſun and 
ASSOC, I made the followin 8 obſervations : 1 


A 2 4 E 8 
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I found conſiderable difficulty in meaſuring ſuch ſtmall dif- 
tances. But the ytmoſt attention was paid to theſe obſervations, 
as being ſome of the moſt uſeful and important of the Whole: 
And I believe they were taken with as much exactneſs as the in- 
ſtrument would _— e near the _ IT gfiegmed 
rd le C8216: doi 2 nos en iet 


As Mercury oppeaachett the limb of the fun 1 Again uſe 
the achromatic teleſcope ; and at 11% 23' 8, obſerved the ſe | 
bond interna} contact. Mercury was then perfectly .cireular and 
well-defined ; and the undulation of the ſun's limb leſs than 
before. This obſcrvation. did not appear. to me to be attended 
with an uneertainty of more than four or five ſoœondo. While 
i Mercury was paffing the ſun's limb, it's form again appeared 

elliptical, and the fame phenomena took place which were 
noted at the former contacts, but in a much leſs degree. Juſt be- 

fore the end of the tranſit, the limbs of Mercury and che ſun 
appeared to be blended and mixed together. At 11% 29% 19% 
Mercury ſeemed inſtantly to break off, ſeparate, and diſappear. 
This obſervation I eſteemed the molt exact of ny I had mae 


To 


America was heme foroirable 8 for obſerving this -tranſit-; ot the 

| andulation of the ſun's kmb ſeems to have been greater, in ſome parts of Europe, 
than it was here. On ſuch accounts the American obſervations: may be of much uſe 

in the records of aſtronomy, By a letter from M. yz 14 Lanps, dated Paris, Febru- 

ary 14, 1783, I find they have been viewed in this light by the Rorar Acavzny os 
Scitxces ar Pars. Pai recu, Monſieur, avec une extreme ſatisfaQion vos lettres 

© avec les obſervations qui y etoĩent renfermẽes. Je; les ai preſentẽe a P Academie 

; 4 des Sciences, qui ma charge de.vous en faire ſes remereimens, et qui les a deſ- 
7 + tines a l' impreſſion. J ai donne moime- au journal des ſavans votre obſervati- 
4 en du paſſage de Mercure, qui m'a fait Ly autant plus de plaifir que notre ob- 

4 ſervation de Paris etoit fort douteuſe 4 cauſe de I ondulation. des bords du ſolcil.” 


MATH ENMATIOA L PAPIR S. 277 


To aſeertain the diametur: of tlie ſun hy ether meaſures, about 
NA Lade / ſeveral obſervatiens of his paſſage over the meridi-. 
zan. Theſe obſervations: were; taken with a tranſit telefeope,, fit 
ted with three vertical hairs. The times were ſhewn by a cu- 
-TIOUS, watch, which diſtin guiſhes to to A quarter of a ſecond. The 
mean of ten obſervations gaye 2" 16% 2, for the. time of the 


mum 8 paſſing g the meridian, This, reduced to parts of a circle, 


and multiplied by the co-ſine of the ſun's declination, gives 


32 As „20, for the ſun's 8 apparent diameter. 


— 


na Mr. Winthroy 5:0bfetyation. | 
The ih Mr. Winthrop uſed was a We he, made 


by Short... It's apperture is eight inches, and it's focal. diſtance 


forty- eight. It has four magnifying powers 120, 260, 380, 


and 500. The magnifying | ide; oe ond uſeck was 


times in both our obſervations were taken by the ſame elock; 


8 Win Alis e e "Tent 3 1 
. ä 1 "Tp: app. 
The firſt external contact at een 10. 6˙ 314 
The firſt internal contact at i IR Is 
The fecond. internal contact at 1 11 2 5 
eee —A 777 7-- 29 10 


"With d e thelh nne hue ihe 


but ve obſerved at different parts of che hoſe; - ut 


any kind of communication together. The obſervations of the 
firſt external contact differ thirty-one ſeconds. Thoſe of the 


fleſt internal contact are withit fix ſeconds.” Thoſe of the ſe- 


cont internal contact differ but three ſeconds': 2 Arid in thoſe of 


the laſt external contact there is" no difference at all. Ae ob- 


+ 


ſervation. 
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I found conſiderable difficulty. in meafuring ſuch ſtmall dic 
tances. But the ytmoſt attention was paid to. theſe obſervations, 
as being ſome of the: moſt uſeful and important ef the Whole: 
And I believe they were taken with as much exactneſs as the in- 
ſtrument would n 0 near unn IT oflegmed 
. e den 5104 e nil u acl 


As Mercury appmnatied the limb of the fun ; again uſal 
the achromatic teleſcope ; ; and at 11% 23' 84, obſerved the e- 
cond intormaſ contact. Menucury was then l cireular and 
well - defined; and the undulation of the ſun's limb leſs than 
before. This obſcrvation. did not appear to me to be attended 

with an-uncertainty of more than four or five ſoonds. While 
Mercury was paffing che ſun's limb, it's form again appeared 
elliptical, and the fame phenomena took place which were 
noted at the former contacts, but in a much leſs degree. Juſt be- 
fore the end of the tranſit, the limbs of Mercury and che fin 
appeared to be blended and mixed together. A 29“ 29% 
Mercury ſeemed inſtantly to break off, ſeparate, and diſappear. 
This obſervation I eſteemed the molt exact of *. I had mage; * 
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* America was 1 Lavourable 0g: for Satin this e 4 F * 
aundulation of the fun's limb ſeems to have been greater, in ſome parts of Europe, 
than it was here. On ſuch accounts the American obſervations may be of much uſe 
in the records of aſtronomy, By a letter from M. dE 1a Lane, dated Paris, Febru- 
ary 14, 1783, I find they have been viewed in this light by the Rorar Acapeny os 

Scitxces ar Pars. Jai recu, Monſieur, avec une extreme ſatisfaction vos lettres 

4 avec les obſervations qui y etoĩent renfermẽes. Je; les ai preſentẽe a l' Academie 

8 46 des Sciences, qui. ma chargẽ de vous. en faire { ſes rkmercimens, et qui les a defſ- 

: 4 tinees a l' impreſſion. ) ai donnẽ moime au journal des ſavans votre obſervati- 
4 en du paſſage de Mercure, qui m'a fait Ly autant plus de plaiſir que notre ob- 

A ſervation de Paris etoit fort douteuſe i caufe de l' ondulation des bords du ſoleil. 
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To aſeertaim che diameter:ofthedun hy ather:meafures, about 

zan. Theſe obſervations were) takes with a tract rddtpdpe, 5s. 
ted with three vertical hairs. The times were ſhewn by a cu- 
rious Watch, which diſtin guiſhes to to A quarter of a ſecond. The 
mean of ten obſervations ye 2 26%, 2, for the time of the 
ſun's $ s pafſing the meridian. This, reduced to parts of a circle, 
and multiplied by the co-line of the ſun's declination, gives 
32 24% 20, for the ſun's apparent diameter. : . 


Mr. Winthrop 5: 0dfetyation. 


The i Mr. Winthrop uſed was a 80 Aber made 
by Shunt. It's apperture is eight inches, and it's focal diſtance 


forty- eight. It has four magnifying powers 120, 260, 380, 
and 500. The magnifying 11 8 Ms Wen (ufet>was 
an > N n 209 een Dot 1 
| | | Temp. app. 
The firſt LG . at Job 6˙ 31 4 
The firſt internal contact at 1 13 
The ſecond internal eontact at e ith 41 23 5 
Theftcond external contact at 29 10 


Wich regard to theſe braced 5 © Would * ot ie the 
times in both our obſervations were taken by the fame clock ; 


dut ve obſerved at different parts of the hotiſt, ut 


any lind of communication together. The obſervativiis*of the 


firſt external contact differ 


thirty - one ſeconds. Thoſe of the 


fltſt internal contact are withig fix ſeconds.” Tho of tie ſe- 
cont internal contact differ but three ſeconds': 2 Arid in thoſe of 


the laſt external contact chere 1s no differente ut aH: THe ob- 


ſervation 
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fervation-of the laſt external contakt Mr. Winthrop ſuppoſes 
was attended with the greateſt certainty: And he noted thoſe 
Waere a which have been. mentioned. LE 


r. Paine D „ whos 
Mr. Paine uſed a AS made by Nairne, magnifying 50 
times. This teleſcope is fitted with vertical and horizontal 
hairs ; and is fo made that theſe hairs may be adjuſted to any 
ſituation; to obſerve differences of altitude and azimuth, or 
thoſe of right aſcenfion and declination. 


By his obſervation, the firſt external contact was at 105. 7 Wo 
The internal contact was not accurately nated... 


During the tranſit, he made the following obſervations « the 
difference of right aſcenſion between the limbs of the ſun and: 
Mercury: The hairs in the focus of the reflector being ſo 
placed that the upper limb of the ſun appeared to move along 
one hair, and of conſequence, the other was n to, 
the Equator. 


«161 Fo „ fachn (09700 Tempe, . 
Sun's preceding limb at the hair. 1025" 50 
Mercury' s center at the ſame, „ in ne 27. 665. 
Sun's ne limb at the fame;, 28 65 
. Sun's 8 bike. lind at "I 8 e nö Mod d 869” 
Mercury S, Center at the ſame,,.. none? i n Boral 34 32 d. 
n fm; J Seng Up at hind Eo iro crores edn 35 6 
| Sun's n Wan at the 3 os 988. Dat v9 % 
Mercury a center at. the ſame, pi Ki. 38 15500005 li OE 13. 
e e limb at, the ſame, I ene e 
0 * Sun's. - 
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Si HE eqn of fro 50 - bp 1 aner 9” 2 Temp. 5 
Sonde probetting lüb We r flow wid 3 yy 558% 
Mercury's center at the ſame, LID! 3 30 
. ee unde i rr Ie. 2+ 2085 1 * 5 8 M 

Sri} © 8. ie in C ö 
Sund din hib at the hair, Mo hen 2057 5 41 as 
Mercury's center at the ſame,” „„ thoiodgrioan PURE 
.Sun's ne limb at the ame. 417 6 eee ae: LOOuaTy 
Sun's hdd b at the bar, ne eee D017 e 
Mereury's centar-atithe mer 1.15 26 
.Sun's ſucceeding limb at the fame, _ 156 15 
Laſt internal contact. CCC < 
[Laſt external contact, AT © 6 


In. reſpect to Mr. Paine's obſervations of the contacts we may 


remark, that they appear to have been carefully made, notwith- 


ſtanding they, differ ſo much from thoſe made with much larger 
| teleſcopes.” _ The difference in the obſervations . evidently aroſe 


from the difference of teleſcopes * Mercury was ſeen with an 
achromatic eh ing 150 times, 17 ” ſooner at the firſt con- 


tact, and 1 1 3 © later at the laſt contact, than 1 it was with this 


mall reflector. The mean of theſe, 1' 10% may be taken as 


the difference which aroſe from the difference of teleſcopes i in 


obſerving ſo ſmall an object as Mercury, in in ſuch a ſtate of the 
atmoſphere. "Allowance being made for this difference, Mr. 
Paine's' obſervations of the contact wall be found to agree as well 
© with the other obſervations of the-contaQ, as they do with each 
other. The obſervations of the differences of right aſcenſign 


would be very little affected by this cauſe, and therefore do nbt 
Want any correction. 


8441 "I * | From 


_—= __ RARER - 


The: mean of: which r as moſt exact, 19. 47. Ph 
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From theſe obſervations: it will: be eaſy to compute all tlie 
eireumſtances of this tranſit, , and the fringe cleawate-of- the 
theory of Mercury. 

Thus, Plate I. Fig. IX. let the ei EAN reprefett this: 
ſun ;. NS the ecliptic ;. EQ a parallel to the equator.;- VA 
the apparent path of Mercury; NE part of Mereury's orbit. 
SA is a perpendicular to the equator; SE a: perpendicutar to 
the ecliptic; and S Ma perpendicular to Mercury's vifible way: . 


The middle of the tranſit will be when Mercury arrives at the 


point M; the ecliptical conjunction at E, and the confiitictibH's 
in right aſcenſion at: A: And.N:will en the. 1990 ef 


Mercury's aſcending — 11 
The middle of the tranſit is given by e naue. of th 


contacts. This, 
N ar, : 


By my obſervations of tlie external cortacte, was At INN ui 39” 
By-thoſe of the internal contacts 10 47 EE 
My. Mr. Winthrop sobſ.of the internal contadts,.. 10 47 39 


The viſible conjunction of the ſun and Mercury i in right af-- 
cenſion, may be deduced from Mr. Paine's obſervations. of. 
their differences, &c;. The reſult of theſe. obſervations, as If 


haye deduced them. from. calculation, are as . > 


" "Pifference- Diff. R. A. | 
R. A. off: in Partsfef a Pine of 


"3 


Obſ. - App; Time. cen? = redu- tion-of © O-an: 
| ter, aud Y;” . 1 in Aube Ates, 
in Time. "Equator | 

1 10 735% +0: „ 8.45% 2 „ 1 

2 34 32d C 

2 nnr enn eee 
4 113.30 23» 7 N 53 53 . 
12 p 111 n 3 22 141 5 1 | 25 12 5 40 1489 
„ e. %% 2 7 
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The tool dance et we le ma Mercury are Allo de- 
termibed by obſervation. O12 gu 29 ad s lvr * eur sldnie 


128 . 


By | the micrometer meaſures, Mercury” 8 diam. as 55 "9% 247. 


EF DAFT 


By the t time of it's ; paſſing the meridian, - f 32 24, 200 
The nean of which may be taken as moſt cet, 32 22, 96 : 


The leaſt diſtance of centers is alſo had from Wan 
By the micrometer meaſures this was 135 43, 700 
Jo examine the obſervations made by the micrometer, Leom- 
puted by trigonomẽtty what the leaſt diſtance of centers would 


be by calculation from the obſervations nk whe contacts. The 
reſult gives the leaſt diſtance 


By my obſervations of the oe contacts, = 5 4 45 1 

By thoſe of the internal contacts, 1 8 1 5 4 i gar 
By Mr: Winthrop's obſerv. of the internal contatts, 1 I 43, Gau 
The mean 1s the ſame as by the micrometer, © 88 TH 4% 73 


From the obſervations 6f the diameters and leaſt diſtance of 
centers, we. may compute! the length of the apparent tranſit- 
Une, and Mercufys viſible horary motion from the ſun. An 
the E ang triangle S Mm, we have SM the leaſt _ 

of centers, and 875 the ſum of ſemi-diameters, Multiply, 

the furt of Si and SM by their difference, the tg qyare root f 
the prodtiet ill bel the length of NMI. BY uh: a calculation 
(all the bireumſtancæs if the obſervations being "taken als con 
fidevation)” the Length of the Fa cſtima nia 
che external Celltäcks is 4 49655 3 
By ther tert vitae; ub 6 AJ js Obi ann 1 4 0 * 
$1 'Andihence; "© ng? 9077 ni noon Vito 


0 n vun "4 
a 1 5 Tr orary mot. don the vl was 5 155, 8 


9 ' hah From 


Sow ant 7,0 S464 


% 4 
— 2 
SS, 3 
1 ms > >. 
—— — — r __ 
= 
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Tian theſe: data we: may, determine the og Mercury's AE 
viſible way with the ecliptic, the geocentrie latitude, and the 
time of the ecliptical conjunction. In the right-angled trian-. 
gle SMA, SM is given, and MA is. known by the viſible hora- 
ry motion of Mercury from the ſun... Hence, we can find, SA, 
and the angle MSA. 26* 1.3” 28%. ESA is the angle made by 
that parallel to the Equator which: pafles through the ſun's en- 
ter at the eeliptieal conjunction, and the r and i is equal 
to the fan's. declination at that time, 17 52 55 ZSubtract 
this angle from MSA, and we have the angle MSE, the angle 
of Mercurys. viſihle· way with-the ecliptic, 8 203377. Again, 
in the right-angled triangle SME, we have SM, and the angie 
MSE; from which we can find SE and ME. The former is: 
the geocentric latitude; and the latter is the difference | between. 
the middle of the tranſit. and the ecliptical. conjunction. By, 
ſuch a calculation corrected by parallax, at the ecliptical con- 
junction the geocentric latitude of Mercury, was 15 56”, 8: 
And the time of ecliptical conjunAtion,. Nox. 120 I hy 100 8 


| Amichenbene caleulatians the parallaæ of Mereury from the | 
ſun at the ecliptical: conjunction, is. e e 355 bind in 
 Jatitude, and 1, ae F 


The geocentric, latitude and the: angle of. Mereuny idle 
way with the ecliptic being: known, we gan alſa determine the 


place of Mercury's node, and the inclination of Bis orbit to the ji 


plane of the ecliptic... If we aſſume: Mercurys diſtance from. 
the earth to be 6768 3, and. his:diſtance.. from the ſun 31 198. 


bis heliocentric latitude: at the eelipticab conjunction Will. be: | n | 


34 36%; his horary motion in the ecliptic, 154 1874 213 and 1% 
8 motion in che ealiptic from. the; ſun, 120 4 or 
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Then, in the the cight-angled ſpherical triangle VSE, SE and 
the angle VES are known ; from which we can find the fide 
SV. * 55" 33 I this be increafed in the ratio of 12 
47 „01 te 15*18', 21, we ſhall have the ſide SN, Mercu- 
ry s diſtance from the node, 4 41 59. Subtracting this from 
7* a0 26 36 the ſun's. place at the time of ecliptical con- 
junction, (by Mayer's tables) we ſhall have the * of Mercu- 
ys aſcending node in u, 15 44 37 f 


Again, in che right-angled ſpherical Unie SN E. the ” 
SE and SN are given: From theſe we can find tlie angle SNE 
the inclination of N 5 orbit to the plane of the Ow: 


7 0 . 


In computing the place of Mercury's node and the nnn 
tion. of his orbit, the calculation chiefly depends on the angle 
of Mercury's viſible way with the ecliptic. - This may de com- 
puted from the obſervations of the contacts. But a very ſmall 
error in thoſe .obferyations, will produce a very conſiderable one 
in the deductions. It was therefore thought beſt to deduce it 
from the obſervations of right oſcenfion,” which. are OP oon. 


venient, „ 
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1 ASTRO 


bas Matt lags 15 al 1 0 TL 
V. * . Fleer uren Ghee — ,at; O helſea, 
Latitude 42 25 and 26“ in Time Eaft 97 the Univerſity 


4 at Cambridge. By the Rev. PurLiips PAYSON, F. A. 4. 


5 E uſe of aſtronomical obſervations; to promote the 

purpoſes of navagation and geography, muſt be evident 
to every perſon that has Paid any proper attention to tlie ſub- 
ject. By comparing obſervations made in different places, it 
is well known, ſpecial advantages, * accrue ; and by tranſmiting 
thoſe of one age down to another, affords. aſtronomers; in fu- 
ture time, great helps for improyement: And no doubt hut 
improvements will be made i in this divine ſcience to: the end af 
time. 
he extenſive” territories eb tlie Uni tec (RN gf 2 ebe, 
are a foundation in nature for "vaſt efripice LIThe Bech 1 phy 


of its interior parts, though of great importance, is, at TE . 
but little better than conjectural: a perfect With, and fc 


the intereſting boundaries and lines, thie beſt, al Hiderd the 
only proper tethod is; that of aRfonemicdl obſervations) which, 
it is probable; the Supreme Council of AHneribu Will ſoom adopt, 
now the glorious revolution is -fo happily empleated. 10 
promote ſuch obſervations, both at noted head-lands upon the: 
ſea-coaſt, and at diſtant places in the interior country, highly 
merits the attention of this Academy: For though they ſhould: 
not at firſt be made with ſuch accufacy as modern aftronomy; 
can boaſt of, they will pri” oft helps for future: improve- 
ments. 

The mode of obſervation, i to 8 the e of a place, 
is of very eaſy acquiſition: Nor is that difficult which ſettles its 
longitude, if a perſon can be Furniſhed with a good time-piece;, 


Hadley's 
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Hadley's /quadrant, and a tolerable telefe ope. * The eclipſes of 
Jupiter's fatellites being ſo frequent, and of ſuch, eaſy obſerva- 
ton, they prove very favourable phenomena for this purpoſe. 
But where great accuracy is required, a ſolar. ecli lipſe or an 
occultation of a ar by the dark ide of the moon, are to be 
preferede- Pn dns lo Mite bw 3-7, ES Ex 
Several places i in this and forme other ſtates 3 in the union, | have 


44 #4 A 


been determined i in reſpect to each other, wi ich much precifion, 
from” obſervations of late years. Such, AS. all be made in 
ture, may correct ſome errors of the pr 


O J. 


preſent. © 

The following obſervations were ade with much care ad 
attention. The clock was an excellant good one, regulated 
equal altitudes -of| the fun taken by reflection with Hall's 
quadränt: It was counted by a perſon much uſed to the thing; ; 
and if all of them, ſpecial care was taken in adjuſting the equa- 
tion of equal altitudes for the decreaſe or increaſe of the ſun's 


3. 


% 


declination. | 


The glaſs uſed, is a — g teleſcope; made by Nan, 


better thin 2 feet in length, and magnifying about os timés. 
In a clear air, it ſhows che ſatellites of Jupiter to be nearly of 


* El of ſtars of the firſt magnitude.” n 19 not mA 
- | Emperſions of Jupiter 8 enten! in the year 1779. 
1 iſt. Sattelite. 2d. Satellite. 
9 We App - The 2 App. Time. 


Aptit . Wee - May 29, u 58*00't 
May 8, - 87 19000 une zo“ 8 gy 7 


N yz 10 52 7 8 . Satellaey"ni got 
Jane 2 3, 9 16 40 May 16, 95126 
er 33. 1 
Wes june 28, 63938 01 


V 
If Obſervations 


$” 
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N ee of a ſolar e Ae 24, 1778. | 
| App. Time. 
? Beginning, A. M. OS | | ny 
| Middle, oY ** 
|. — _ exact. „ 
| "mY ' Obſervation of a ; ak A May 29, I 779. 
j Immerſion” »'s S. E. limb, Bens TP 
| Ditto »Þ» 's N. W. limb, ey 31 16 
| ' Emerſon 5˙3 N. E. imb. 3 30 42 
Ditto 's 8. W. limb, TE 14 875 55 
Obſervation of a Nx eclipſe, October. 275 1780. | 
Beginning, e Mona 58 


Immerſion of four ſpots, nearly in a Line, juſt - Terps 
1 ©'s center. Spot 1ſt, Fare k. Fg 1 11 33 6 


ad. 11 34 15 
2. 8 . = 7 6 
4th. 11 36 18 
Immerſion tle ſpot wenn in the ois center. 
Beginning, , TRI oy 36 18 
Spot covered, i e. end, i ee 
Emerſion of the four ſpots above the. © 's center. Ny | 
Spot, ih, | . 12 EE 
, 2d. Ig; ; 12 54 23 
ö | 1 785 25 . Sees nc 12 8 
| 1 8 16 12 56 9 
l Emerſon of the large os near - ©'s-center, if ack 
| Beginning, f v3 of 12 56 44 
| Compleatef, t Kale on "dz. 12 .57:.45 
] | , Eclipſe ended, he 1 40 37 
] Duration, e amp]. -- 2 39 39 
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At 11% r, mercury in the thermometer ſtood at 99— 
1e Ankk N 4 Li 30% — r . 


ed a large hls or cinl, around: the fa, and contin or 
ſome time. 5 | mn 


Oblerrationf = a hnar oc. November 3 7 oy Bde. 
185 App. Time: 

Beginning, l : N 10 1500 
End, 10 e e eee 50 
Duration, CC 2 - gl 75 


Obſervation of SY ip April 12, 1782. 


Beginning. not obſerved, the face of the ſun, being 
covered with clouds. 


Correct app- time of the end of the eclipſe, P, M. 2 62. 21 


Obſervation of a tranſit of Mercury: over th fun} November 
12, 1782. 0 

Firſt deere, eee ſeconds too has" T0 7 41 

Firſt internal ditt 110215 18. ½ 36 

Second internal "RY 7 l II 23 31 

Second external ditto, e ee 9 
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RON OMI CALA AM 
M.. - Obfervation-:gf abe Tranfti of Mercury over the Jun, 


2 Tovembrr" 125 1783, at. Ipſwich; : By: the anne 


e SGSN A. H i 5 005 00 on ln 


% 


\ORRESPONDING altitudes of tlie ſun were taken with 
| a ſextant, made by Nairne and Blunt, for regulating my 
clock, before and after the tranſit, viz. On the yth of Nov. 
were t ale eight ſet of the upper, and nine ſet of the lower 
limb: — On the 8th, twelve ſet of the upper, and ten ſet of 
the lower limb: — On the day of the tranſit, eighteen ſet of 
the upper, and fourteen ſet of the lower limb, taken at differ 
ent intervals :—On the 14th, nine {et of. the upper, and eleven 
ſet of the lower limb: On the 1 5th, fix fet of the upper, 
and eight of the lower limb ; and on the 1 8th, ſeven ſet of 
the upper, and nine ſet of the lower limb.” The equation of 
declination was added to each ſet of altitudes. By the reſult, 
found my clock went with great bien; but gained 7" 34" 
in twenty - four hours. NOVI 

The day of the tranſit was ei and pleaſant;: with. ele 
tle wind. My obſervation was made with a reflectit g roleſcope; 


magnifying 45 times, ;MiÞ crit brodge 


- By an unfortunate accident, I failed of Pe the firſt exter- 
nal contact. At the time of the firſt internal contact) the'fim's 


limb was exceedingly well- defined; but at the ſecond internal 
and external contacts, the undulation of the limb was conſider- 


able. 


Firſt internal contact, 100 1 3' 37” 
: . C bs 
Second ditto ditto, 4 2 11 24 15 


Second external ditto, _ 11 30 20 
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vn. 4 Memeir, containing Oker vation of a Solar Eclipſe, Octo- 

Ber 27, 1780, made-at Beverly : 46 of a Lunar Ecliphe, 
March ag, 1782, 4 Solar Eclipſe, April 12, and of the 
Troß t of Mercury over the Sun's Diſt, November 12, the 

"fame Year, made at the Prefident's Houſe in Cambridge. By 
the Rev. Janes e per Firg/igens 4 the Univerſity. 


Obſervations of a folar eclipſe, Oktober 27, 1780, at Beverly 


ATTENDED' to my clock for a number of days before 
the eclipſe, but more particularly on the 25th, 26th and 
27th. On each of thoſe days, the ſtate of the atmoſphere was 
favourable for taking correſponding altitades of the ſun. I took 
à number of double altitudes, both of his upper and lower 
imb, in the forenoon and afternoon, with Hadley's octant, by 
reflection from a bowl of very clear oil of tar, which was of 
ſuch a conſiſtence as to prevent undulation from the air, and in 
which, the ſolar image was extremely well defined. I noted 
the times by the clock, when the limbs of the two images of 
the ſun juſt came into contact. The conjunction of the cen- 
ters I did not attempt to take, becauſe it cannot be determined 
with a certainty equal to the contact of the limbs. 

The equation for the change of the ſan's declination; dur- 


5 the half interval between che forenoon and afternoon obſer- 
- vations, was conſtantly applied. 


| Obſervations of correſponding dle alti cles of the fun, ; Oe 
toder 2 8. „ I 
MWM Moon per ock 


dener Ae "aw. Albers. e, 
8; / 27 35 22746 $6047 447 322 4 1 577 


en | 8-39-40. 3 18 8 ah 38 48 3 19 3 3 331 
Van. 42 0 31] 78 * NIN. 
} is "RNs V 4 | Ea” 8 _ 6 89 12 AI; 324 31 11 8 


9 8 
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Foren. obl. Aſtern. abſ: -\ Intereals. I Intervals. | nearly. 
Feb zh 77 59 616/019“ 3h 8/ 9 “ 11b58/ 5527 


Sun's. lower J 8 55 32 3 216 6 644 3, 3 22 11.58 54 


! 


limb. r $7 6 , 2. 55 3g" "00: 08"v5 
9 2 48 2 35 8- $52.20 2 56.10 11 5g 58 


Time of noon 1 4 the clock; by a Weng of the above eight obſ. 11 58 55 


| Equation for change of declination in the interval, l 
Exact time by the elock, when O's center paſſed the meridian, Ir. 59 TR 
Hence, the clock too flow for apparent time at noon, 49: 


In like manner obſervations were made on the-26th and 27th;. 
the reſult of which it is fufficient | to put down. 

On the 26th, | 

When the ſun” 8 center paſſed the meridian, it WAS, : 


by the. clock, allowing for the equation, 0 1 15 58“ 167% 
Hence, the clock too flow. for app. time. at noon, | 1 45 
On the 27th, 
When the ſun's center paſſed the meridian, it Was, VOTES: 
by the clock, 1131. 5 57 18 


= 


7 5 5 the clock too low for apparent time at non, 


on the day of the eclipſe, d denn 42 
Loſs of the clock, reſpecting apparent. time, between, 1 
the noon of the 6 5th and 26th, O98 56 


Ditto, CT abth and 27h. „ lig es uin 

In the. morning of the 27th, the Reverend Mr... Cutter, of - 
Ipſavich, and the Reverend Mr. Prince, of Salem, favoured me 
with their company, to obſerve the eclipſe with me, Mr. Cue- 
ler and I were each, turniſhed. with 2 reflecting teleſcope, ., made 


3 - 


by Mann, of London. The magnifying power of Mr. Cutler's, . 


was 34, and that of mine, 45 times. Mr. Prince's teleſcope : 
was an achromatic reftactor of ” feet, It's original magnifying 
power was 1 162 but he e it to 43 times, by: taking out 


| the third daf af the Ianto, bud addigangter * 
of 
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of about an inch focus. We determined the Rt Peer 
of our teleſcopes by Hawkſbee's method. ite een c 
We ſat down to our teleſcopes about ten minutes en 


eleven o'clock,:in a garden adjoining the room where the clock 
was fixed, and were fo ſituated, that we could all very diſtinctly” 


hear the perſon: who counted the clock. Before we began to 
obſerve, we agreed that each one ſhould note his times of ob- 
ſervation, without ſpeaking to the others, that all might deter- 
mine for themſelves, and no one might be! in ae: of bene 
diſconcerte. - 

We had a favourable time ba obſerving the beginaing and end | 
of the eclipſe. The immerſions and emerſions of a number 
of the ſolar ſpots were attended to by us; the ſituations of 
which, upon the diſc, we determined as near as we could, a 
little while before we ſat down to our teleſcopes. They then 
appeared to us as in Plate II. Fig. II. Mr. Prince had fixed 
parallel hairs in his refractor, dividing the ſun's diſc into four 
equal parts, horizontally. Theſe hairs, together with a. verti- 
cal one in the aner aſſiſted us e in A the en of 
the ſpots. MSIE tha | Y £35778 
As we had no micrometer to 3 PE 1 afothe 
| eclipſe, we determined it- -by Dr. Wallis's method, ' publiſhed in 
bi Non 's Aſtronomical Lectures, p. 188, 189. The eclipſed 
parts of the ſun, marked at the time of the greateſt obſcura- 
tion, we afterwards meaſured upon a diagonal ſcale drawn for 
the purpoſe; by wank we e could e pet, to the WT” part 
"of a digit. rng Wa 1) IS9W39G SOUS 1 n 

At the middle of the OY PTR "OM: „ Sede and 
5 alter it, there was a very great chilneſs in the Wes and ſo much 
"INE ee Wks: ecame quite 
\ R 2 
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The following are aur obſervations of this en 3 


to ren time. 


Emerſions of the eaſtern edges of folar ſpots. 


No. 2, of the korn ſpots, __ 


Mr. Willard. Mr. 8 Mr. Prince. 

Beginning of the eclipſe, rh 4/48” 11h 1/429 11h 1/460 
. mmer ſions of the weſtern edges of ſblar ſpotss. 
| No. _— the wetteth ſpots, 11 22 31 11 22 28 1 22 42 
| No. 1, of the north-eaſtern ſpots, 11 33 31 11 33 23 11 33 25 
| No. 3, of ditto, 21/35 21 1 35 2: 11 35 23 
A. large ſpot near the center, | 11 36 5 11 36 54 11 36 57 

— IIn OE diam, 995 12 11 34 12 11 37 


| = 05 53S; £2 $2 56, 
No. i, of the north-eaſtern ſpots, 12 53 59 12 5347 12 54 8 

[ No. 2, of ditto, 12 54 53 12 54 57 12 55 
1 No. 3, of ditto, 12 55 36 12 55 $6. 12 55 5 
f No. 4, of ditto, 12 56 32 12 56 31 12 35 38: 
The large ſpot near the center, 14 8 ( i256 4 1 $86 
The end of the eclipſe, 1 41 26 k 41 23 1 41 29 
The duration, 39 38 2 39 41 2 99 4 


By our birnen the e n was at ade 
x2) z 1 % apparent time, hen the parts eclipſed were 11 dig. 24 
The clock's rate of going was the ſame for ſeveral days fol- 
lowing the 27th, as it had heen for the two days preceding. ' 
N. B. 1. By twenty-ſeven double altitudes of the ſun, when. 
upon the meridian, taken with a Haaley g octant, very accu- 
rately conſtructed, I have found the latitude of the houſe, where 
the foregoing obſervations were made, 42 36“ N.— The 
houſe ſtands facing the middle of the traningo6old, 4 d 
in the firſt pariſh in Beverly, 
N. B. 2. By calculations from . hs POR 
going eclipſe made at Beverly, and thoſe made at Che/ſea, I find 
the difference of meridians to be 45“ in time; which, added 
to 26”, the difference between Chelſea and Cambridge, makes 
1 111“ for the difference between Cambridge and Beverly... The 
* difference hetween Beveri and Penob/cot, where Profeſſor Mil- 
hams ee * I find, inithe ſame 


* 
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way, to be 8 4", which makes the difference between Cam- 


289 


bridge and Penobſcot g ag The difference between Beverly 


and Prougence, by dedyQions from the obſervations, is 2.18“, 
which gives 1 7 hetyyeen Cambridge and Providence... "ID 


— 


Prefident 8 houſe in Cambridge. 
The going of my clock was aſcertained, for the obleriing\ f 
this eclipſe, in the fame manner as for the * one {6 


Ottober 27, 1780. 
Mr. Caleb Gannett obſerved the eelipe with me. The . 


Obſervations of a Iunar eclipſe, March 29, 1782, made at the 


ſcope I made uſe of was an achromatic refractor, with a magni- 


fying power of 90. Mr. Gannett made uſe of a reflecting te- 
leſcope, of about the ſame magnifying power. We had, upon 
the Whole, a, pretty favourable time 3 though the earth's: ſha- 
dow, at the moon, did not appear ſo well defined as we could 
CET” | OAT ET eee 
The: obſervations follow . 


* - b m * 
* » w# *% ' - 
g F . | 


Apparent Time... 
'By Pref. W, ard. By Mr. Caonnctt: \ 


Shadow touches Har nale, Es © e 

6 Deb, E 1 7 e 27 10 
bers Fycho, - = 16 19.2292 Y 
touches Mare Critum,)” 3 28 49 3 28 10 
leaves Mare Crifum, 4 28 3 4 28 17 
"eaves Mare T. eee 3340 P34 Tt 


End of the eclipſe, 433 50 453 33 
af Þ* 515000 aaa 


A 4 3 of different 3 OY whien the te of” the atmoſphere, 
as ſar as che eye could determine, has been the ſame, the earth's ſhadow has * 
peared much better delined in one, than in another. 


W i the eclipſe, 5 2* 14” 74. 2 14” of . 
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"Obſervations of a ſolar eclipſe, April I 2, 178 2, made at the 
n Preſident's houſe. : 
| The going of my clock was aſcertained in the fame manner 
as at the time of the lunar eclipſe, 'in Maren | 
Mr. Caleb Gannett and Mr. William King obſerved the eclipſe 
with me. Mr. Gannett and I had the fame teleſcopes that we 
uſed for obſerving the lunar eclipſe. Mr. King was furniſhed 
with a good reflecting teleſcope, the magnifyin g power of which 
was about 40. At the beginning of the eclipſe the clouds were 
: troubleſome ; ſo that the entrance of the moon upon the ,ſun's 
limb was not ſeen by us, or by any of the obſervers in Cam- 
bridge. But the clouds diſperſed ſoon afterwards, and the atmoſ- 
phere became perfectly clear; ſo that we had a very favourable 
time for obſerwing the end of the eclipſe, which was, 


Apparent Time. 
By Prefident Willard, at 2h 51 44 / f. M. 
Mr. Gannett, e 
Mr. King, ie 2 54 44 


As we were not furniſhed with a micrometer, no other obſer- 
vations, of any conſequence, were made by us upon this eclipſe. 
Obbſervations of the tranſit of Mercury. over the ſun's diſc, No- 

vember 12, 178 , made at the Preſident s houſe. 
The going of my clock was determined, for this nee 
non, as for the eclipſes, i in the ſpring. 9 5 | . 
Mr. Caleb Gannett obſerved with me. We were. furniſhed 
with the ſame teleſcopes that we made uſe of for obſerving the 
garen Our obſervations were as follow. |.» 


: © * 
1 8 * } 
8. 4 2 J 


1 4-4 als 


_ Apparent Time. 
1ſt ext, cont. - Iſt int. cont. ad int. cont, 42d ext. cont. 
By Preſ. Willard, 10h 6/27“ 10h 1213)“ 11hz3“ 27 11h29 320K. M. 
By Mr. ours. 10 12 475 11 23 36 421 2 49 
8 | — — 2 Eurer | . RD _ + 
; Mean, | 20 12 41 11 23 19 * 30 
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1012/41 29% 
n d 2 bit A: 15 K. of Dl. op ir M 
Duration.of the ebe li bos! Taten wo gf ext 1:9 25 


The ſtate of 1 atmoſphere was unfavourable, during che 


tranſit. The limb of the ſun appeared ſerrated; ſo that it Was 
difficult to determine the contacts, 9%; 8 * © Which 
could be wiſhed. (212011499 Ainnildo ad ba 


At the time. of. the firſt internal l a foro ſonie M 
nutes after, the limb of , next to the ſun's eaſtern limb, had 


an oval appearance; and his limb, next to the weſtern. limb of 


the ſun, put on the ſame appearance, a few. minutes before, and: | 
| ar the time of the ſecond internal contact. . 
For v8 horizontal parallax.,,, ae mt; 
* s diſtance from the. earth 6768: I : the ſun” 8 ; diſtance from 
the earth 98 879- : the ſun's horizontal parallax $3.66; 
horizontal parallax , 12% 49, 1 ee L 8 horizontal 205 
lax from the ſun 1s 43", 94. „ | by 


* 2 : e 5 -* 2 0 9 


bs 


Elements for, calculating. 88 Mae * the . in e 


and longitude, at Cambridge, at the firſt. external contact, 


tie November. 12. 5282. at 1 0b. 65 37 "nb M. aßen, time. 
The ſun's longitude,*. 0 bes. nl i rt L634 304 - 


Mercury's. geocentrie longitude, ,.. y:3 dae 7 20,30 12, 078 
Mercury 8 geocentric latitude, e e oth 14. 5 57 54 
The ſun's right. aſcenſion, 1 od ie Ko 


The Tight ;Acenſion of. the, 5d. ee Ee 2 99, 13 Fe 


; Angle anſwering 1 to 5 in Plate J. Fi 18. 5 70 26 id 


7 180035 F312 wil +5 2p Sf1 4 
The ſun's horary motion, 22 53 12 332.2 
Mercury” 8 geo. kee ee in ache ecliptic retro. 4 22, 32 
54000 T1. 408 | | 
| b . ercu 1 
nt ni nodom dicitiv dnn fin de 4% cui dt oY Ms * ry 


„iche elements Weinen are calculated from Aber nd heb 'of Merury | 


| from M, de ia Landes tables, . 
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Metcuty'sgeo. hor. mot. from the ſun in the eclipitc, 5 f 53" 52 
Metcuty's geo. hor.” motion in latitude OG” 511, 96 


The fan's ſemi - diameter, aft FL rnaiorn!s fa 46 12, 2 
Mercurys ſemi. diameter, e S>iÞ1; 
Mercurys e from che "WHOM ob 012755 94 
The obliquity of the ecliptic, ; 23 ˙28 12 


| "The ha. nies reduced to the ene "= 8 * 


Hence, { TINS ALERT 
The altitude of the nonageſimal degree, N 24 8 | 
The lotigitude of the nonagefimal degree, 58. 26 45 44 
Mercury's parallax in latitude from the fun, 2, 807 
Mercury” s parallax in longitude from the ſun, 33 „ 
At the ſecond external contact, at 11 * 302%, A. M. 
apparent time; by calculation, 
Mercury's parallax in latitude from the ſun, 
Mercury's parallax in longitude from the ſun, 


Famed. 
TOE IS 
The longitude of the nonageſimal degree, at the time both 
of the firſt and ſecond external contact, being leſs than the 
longitude of Mercury, the parallax in longitude: is to be added 
to Mercury's longi tude, in each, to give the viſible'; and as 
Mercury s motion in tranſits is retrogade, and the Paal at 
the time of the ſecond external contact was greater than at the 
time of the firſt, the length of the vifible tranſit- line Was 
greater than the true, by the differente of the parallates. 


The true latitude, at 13 cable was diminiſhed by 1" 
parillax i in latitude ; and as the geotentric latitude was le. 
ing, and the parallax, at the time of the ſecond external contact, 
greater than at the time of the firſt, the viſible motion in lati- 


tude was leſd than the true, dn eee Paralläres. 
e 
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'y  parll in longitude from ©, JOE ext. cont; .- 7 No 


Ditto, 7. 113 SITIER SIT eo 1 o 3 Bi i! 280 
Difference, Wittener 947 1 f * 5 25 ©, 944 
8's parallax it in latitude from o, . Mes 8 201 25 807, 
Ditto, f „ 2 trons. at . „ F 16245191511; 3 169 
Difference, „ ; . 362 


vis true mot. one 1. 1d 23 320 n tatheecl, 8“ 9, 376 
Difference of parallaxes in longitude, s l 4 = o, 944 


Length of the viſ. tranſit-line reduced to cheedliptic, 8: 10. * 


3s true motion in latitude in 1. 2 3&3 1 5 200 
r OT. in pits 531-87. 70 hae ds e | 
WP a k $48.3 44 Nile , 768. 


For the 2 of b Mercary 8 vilible way with the ſun in the 
ecliptic ; the error of the tables in latitude ; and the time 
of tlie ecliptic conjunction of ©'s and 58 | centers, deduced. 
from the times of the external contacts. ik 2544 - our ama 
In Plate II. Fig. III. let EDK repreſent half of . mute 

diſc; the diameter EK a portion of the ecliptic, or rather a 

parallel to it * U a parallel = 490” 232 Mercury's viſible 

motion upon che ſun $ diſc, reduced to the ecliptic; UM Mer- 
cury's vilible motion in” geocentric latitude, during the time 
between che two external contacts; conſequently, Mu U, che 

angle required, and v M the viſible tranſit- line; the point S 

the ſim's: center, at che apparent time of the viſible conjunction 4 

of centers; GN perpendicular to x M, the viſible leaſt diftarice 

of centers 44 oDN n to tlie ecliptic, the Oy 
au 58 Dise mot 1000 4153 dice 

n Aae from hs Mi being equal to the ſan's parallax. in latitude. 
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tance of centers, at the time of the viſible ecliptic conjunction; 
d and Mo the diſtance of centers, at the time of the ex 
texpal contacts, = the ſum of the ſemi-diameter of the.ſun and 
ury = 977,33; Cx the viſible difference of latitude 
of the centers, at the tin! of the firſt external contact ; LN 
4 viſible difference, at the time of the ſecond ; Co = py F the, . 
le difference of lon gitude of the centers, at the time of the 
fit and & at the time of the ſecond external contact. | 
For M U, the angle of Mercury's viſible way. 

1 290% 32: UM. 1, 566 :: Radius: Tangent angle 
Mp. 8 238/15, 

For &M, the Abi tranſit line. 

Sine MU 8187157: UM 71% 566 :: Radius: $M. 
493”, 512. As n G and Mo are equal, the perpendicular N 
bilocts M; therefore, à N and NM are 247", 756 each. 

For angle N. - 
op 977%, 37 Radius :: $N 247”, 756 Sine Ae oN 
145 417“. Add angle NoD = = MyU8* 18' 2 the ſum 
is = angle 80D = YF = 0 = 22 59“ 22; the com- 
plement of which is = angle. 200 = : 67* 00 38%. e 
For ſide 8 y = = Mercury s viſible latitude from ſun, at the firſt 
external contact. | 
as 9 OL 977 3; : Sine angle ve 67 07 38% Cs... 
399”, 68 = 14” 59", 68 F to which add the parallax i in lati- , 
tude 2” „ 807, and the ſum 1 55 "LA 487 1 1s Meceury's s. true Irin 4 


* 8 en 


For fide = the viſible difference of lon cine of (HR 445 
the ſun and Naespuryn a at the time of the firſt external contact. 
Radius: ©8 977, 3 : Sine angle, OC. 22* SD 2g : Coo 
= FF 38 15 * Som which ſubtract „ 224. 1 J 


parallax 


eser bat o dun wege PAPERS. 5 
pf Tongitu 


parallax in 2 from 1e the fun, becaui le | E his vitble 1 
Was greater than the true, and the remainder er, 379 47 . l 
be the true difference of longitude. | 


For th the e apparent time of the, true ecliptic een, and 
Mercury's true latitude by « obſervation, 2 ee 

Mercury s ecliptic horary motion upon s diſc 3 537 52 ; 1% 
= zoo :: the true difference of longitude 379", 47: 38647, 
the ſpace of time from the firſt external contact to the ecliptic 
conjunction, = 1 4 247 ; which, added to 10 6, 27", 
gives 11. 10 514, for * en time of the true 3 
mn. | 


— cy 


OS =: W949 1814 @ 


In 1 5 4 245 1 | Mercury" I geocentrie. latitade WAS encreaſed. 
55 221 which, added to 1 15, 7 „ 487, his latitude at the 


12110 


firſt external contact, makes Nn 68, 261, for Mercurys 8 true 


Dei * w 


Junction, by the external. contacts. | Fe 135 . 


;: 


* 


Dieductions OR the indetaal nt} 997 211 
Let the references be to Plate II. Fig. III. the 8 


and M being ſuppoſed = the difference of the ſemi- diameters 
docs the ſun and Mercury = 967”, 1; and, hore rh the 


tranſit-line wholly within the ſun's diſc. 


291. 09. 9 17 aun ad Jo tui gens oi 10k Shop. 0 


ag tb i ongitude from O, 1ſt int. cont. 6 
0 


D | 
Vitlerenge, ni oil he Dehne day v5 803 þ 
bete i noe rom. 6, 26 = Eating 
Ditto, ile 9073 23:10 ads, - din 35-601 dd 365 - 


£ 


Dd 
nd 
0 
Ga 
A 


Difference, bi CME IIS inks 292 8 o 308 5 
8 8 22 : 118 


latitudo by ES at che time of the true xe ecliptic con- 


n - PER > ns . 2 _ 2 p N D r = L : — 
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f s truemot,0no'sdiſcin 1*:10 38. reduc.totheecli. 6. 56", 171 


; Difference of parallaxes 1 in longitude, ne o, 8 80 3 
| | La the vil. tranſit-linereduced to the * 8 6 56, 974 
1 ** „ „ ct); 
| s true motion in liticude 3 in * 10˙ 385 5 Tm a 
Pitference of © art: in latitude, „ 
| ' J rf ee, 86 
Hence, 


M U, the angle of 8 * rifle, Way 818 Nor — 
2M, the viſible tranſit-line, 421, 392 ;—angle N 1235 
1”, conſequently, .y 0D = F = on 20* 53” 16%, and 
angle $0C 69*. 6' 44” ;—fide Cy, Mercury” 8 viſible latitude 
from the ſun, at the time * the firſt internal contact, go 3' , 
543 2 15%3% 5433 which, added to the parallax i in Ktitude 

from the ſun, 2", 837, gives 15 6, 38, for Mercury s true 
latitude by obſervation, at the time of the firſt internal contact; 

E the fide Co, the viſible difference of longitude of the cen- 
ters of the ſun and Mercury, 344“, 809 ; which, leſſened by the 
parallax in longitude from the fun, 2%, 158 gives 342", 651 for 
the true difference of longitude ; which, converted. into'time, 
gives 58” 9%”. This added to 10% 1241 A. M. gives 145 
10“ 507", for the apparent time : of 1. 2 true Oo, SY 
tion. 1 


- 


| In 58' 9%, Mercury's geocentric latitude was increaſed 50! 

3653 - which, added to 15 6”, 38, his latitude at theHfirſt in- 

ternal contact, gives 1556", 745; for Mercury's true latitude 

by obſervation, at the time of the true ecliptic conjunction, | 
by the internal contacts. ti 

The 


V 
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Ihe apparent time of the true 1 conjunction, by the ex- 


ene contacts, being 11 105140, and by the internal ones 1 a b. 
10 5%, let us call the time 11. 107 51“, when Mercury's 


Iatitng df former, maſt have been 15 58, 257, and by 
the latter, 15 56", 752, the mean of which, 1. Ly af 504, 
may be called Mercury's true latitude by obſervation, at the 


time of he ecliptic conjunction. By M. de la Landes tables 


it was 15“ 51% 524; fo that the error in the N by this 
mean, is — 5 98. en ee eh 60 ; 


For Mercury's heliocentric latitude, according to hs obſerved 


geocentric latitude, 
Mercury's diſtance from the ſan, 31198: Mercury's diſtance 


from the earth 67681 :: Mercury's d OO latitude at the 


ecliptic conjunction, by obſervation, 1 5* 57", 504=957" ,504: 


Mercury's heliocent. lat. by obſervation, 2077", 2== 34' 37", 2. 


For the place of the aſcending node by obſervation. 
Let & E, in Plate II. Fig. IV. bg a portion of the ecliptic ; 
the point & the place of v's aſcending node; & & a portion of 
y's heliocentric orbit; the point at y his heliocentric place in 


his orbit, at the time of the ecliptic conjunction, and E his 
place reduced to the ecliptic ; E his heliocentric latitude ; 


the angle Ea the inclination of his orbit, by modern Aſtro- 
nomers generally determined to be 7* O In the right- an- 
gled ſpheric triangle Ex y, right-angled at E, there are given 


the angle Ex v, and the TAN INT or fide Ex, to find the 


baſe or fide NE. 
Radius, 


: Tang. Ex or zes heliocentric lat. 345 37”, 28 0030438 
Tang. Co-inclination y's orbit, 83* © © 10 9108 562 
Sine baſe E ory's diſt. from aſe. node, 4 42 16 8 9139020 
As 


* 0 92 


8 * * — — 7 
— * 8 5 1 1 50 « 
a = — 5 4 2 I — P * 
is AIR - *.£, IF 3 — Ps 7 
2 — — — — - >. Ir" 
Y a 5 s —— aw, * ＋ 
7 * 2 . A 


8 9 t< 
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As Mercury's heliocentric motion was in the order of the 
fines, and he had paſſed the node, ſubtract this diſtance from 
his heliocentric longitude, and the reinainder will be the ont 
x of the ecliptic, or place of Mercury's aſcedding node. 


Mercury 8 heliocentric longitude, | 15 200 26 0 365 
Subtract ves diſtance from a, N + 42 16 


Place of 's aſcending node by obſervation; I 15 44 20 
Ditto by M. de la Lande's tables, 1 15 47 54 
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vItk eee, 7 a Solar DIY 1s Or 25 15887 
made at St. John's and, B́ Me bre. CLAR k Bart WricnT. 


In a Letter, from Mr. Josx pH PETERS 4 CALEB GAR - 
UF Ts A. Mo Rec. Sec. Amer. Acad. 


_ Halifax, 7 Neva-Seotc }) 27th Auguſt 1781, 
8 I R, by 
OME time in the beginning of this 3 Mr. Winſlow 
ſhewed me a paragraph of a letter from you, requeſting 
him, if he could, to obtain the minutes of ſome obſervations 
of the eclipſe of the ſun, which happened 1 the 27th of October, 
1780. I am fo unfortunate as not to have any kind of appa- 
ratus for obſervations of that ſort; nor is there, that I know 
of, in this place, any thing of the kind, —theſe things, how- 
ever uſeful, as well as pleafin 8 being 8 very little a attended to in 
this place. 

Since the fail application from Mr. Winſlow, T have en 
from my friend, Doctor ohn. Clarbe, who was educated in your 
College, ſome minutes of an obſervation of the fore mentioned 
eclipſe, made by himſelf and a Mr. Wright, at Charkotte-town, 
on the iſland of Sz. John, in the gulph of Sr. Laurence. I 
take the liberty-to-incloſe you a copy of them. V 

Dr. Clarke ſays, that the obſervation was made with a refled- 
ing teleſcope, two feet long, and compleatly fitted for the pur- 
poſe. A clock was regulated with great accuracy, by means 
of double altitudes of the ſun, taken on ſeveral days before and 
on the/day of the eclipſe. The obſervers were defieient only 


in a micrometer to meaſute 6 1555 W gia it at 
11 97 1 13/107: ai 2; 4 


144; ASTRONOMICAL any 


Charlotte-toum, by obſervations of Mr. Wright, is in lati- 


tude 46 13 north, and 62* 50'-weſt longitude from London. 


This obſervation agrees well with the beſt judgment I could 


frame of this eclipſe, at Halifax, by a good watch, regulated 


by the beſt time pieces here, to as great exactneſs as was in my 
power ; except the quantity, which muſt be ſomething greater 


here, than at the iſland. | I projected this eclipſe to be 11 dig. 


zo! here, and by the beſt obſervations I could make, that was 


very nearly its real quantity. 


I am aſſured by Mr. Pool, of V. armouth-Yebouge-Harbour, + 
on the weſtern coaſt of this province, that the eclipſe there was. 


total for a momentary ſpace. 


This, Sir, 1s the beſt account I am able to give concerning | 


the phaſes of this eclipſe in theſe parts; which, if it prove 


uſeful in ſcience, or ſatisfactory to you, 1 ſhall think myſelf 


happy in having the opportunity of communicating en 1558's 
The town of Hahfax, from obſervations, of Mr. Deſbarres, 


is in 44* 44' north latitude, and 63* 30 zo! weſt laugh 


from London. = 


And very humble ſervant, 


JOSBFU. PETERS... 


To Mr. Caleb Gannett. 


The f EY are the obſervations made 3 by Med s. a Clirke | 
and Wright : 71 1 A 
l (446424 0 Ab N 


Beginning of the eclipſe, {13159 14-41 3 57 b, 


; 
” 


Þ s ſouthern limb at letter a; Plate II. Fig. V. 11 56. 30 79 


Ditto 1 1 contact with Þ, | 12 59 22 211 J 


mm 11 SOR 97 10. 
lam, Sir. 8 e L tt gits 


I's: 


"I 


4 


7 p * * * EY 
: — A 4 1 «a * 


" x4 * 
* 
1 


* 


1.2838“ A. M. 


App. time. 


On 
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f IX. Olfervations of a Solar Eclipſe, 4 October 27, 1780, made 
at the Univer/i ity in Cambridge. Communicated 1 CALEB 
GANNETT, A. M. Rec. Sec. Amer, Acad. . 


A $ : N Tevehdl days previous to the eclipſe, I careful Wau 

correſpondling altitudes of the fan, with an excellent 
Hadley's quadrant. The agreement between the obſervations. 
| was ſuch, that thoſe taken on the two immediately preceding 
| days, expreſs the reſult of the whole. They were as follow : 
| 


Oct. 25 . M. P. M. 5 
8h 59 19” 2h50 1” Hence, at app. noon the clock was 11h 54 40” 


836 1 4 Interval 5 57 40 
8 52 10 2 57 18 2 ditto | 2 58 50 
— — — Equation of 4 intervals ” 16 


Sum, 26 47 30 3 40 30 
Mean, 8 55 50 2 33 30 


Clock ſlow of ſun, 7 4 Ss 
OR. 26, A.M. N. N. | 
8 48 1 5 Hence, at app -noon the clock was 11 54 36 
8 52 11 T7 3 Interval 5 56 8 36” 
8 56 47 2 52 23 4 ditto, 2 58 4 18 
9 o 58 2 48 11 Equation of '4 interval t- 16 
9 442 2 44 29 - n 
Sum, 44 42 39 14 23 22 — 
— — Clock flow of ſun, 5 8 


Mean, 8 56 31 48” 2 52 40 24 


On the 27th, obſervations were taken in the morning ; but 
the atmoſphere was ſo loaded with vapour, as to prevent the 
taking of any, with accuracy, in the afternoon. 

From the above obſervations it appears, that between the 
25th and 26th of October, the clock gained on mean time 2". 
Hence, on the 27th, at apparent noon, the clock was flow of 
the ſun 5'11”. Two common braſs reflecting teleſcopes were 
uſed upon the occaſion, each magnifying about 60 times; alſo, 

1 8 oat 
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an achromatic, made by Dolland, it's magnifying power 90. The 
Reverend Profeſſor Viggleſworth and Mr. John Mellen, uſed 
two of the teleſcopes. Mr. Mellen obſerved with the achro- 
- matic. 6G 1 ee Id 
The obſervers were ſo unfortunate as not to perceive the be- 

ginning of the eclipſe. They ſuppoſed the ſhadow would have 
entered the ſun's diſc more weſterly than it did. —They there 
fore attended to a different part of the ſun's limb: To prevent 
a ſimilar error in future, it might be well, previouſly; to deter- 
mine the point at which an eclipſe will commence. This may 


be done by calculating the angle, which the ecliptic will make 
with a vertical circle paſſing through the centre of 128 ſun, at 


the time the eclipſe begins. 


The obſervations were as follow, viz. 


Obſervers, Wiggleſworth. Gannett. Mellen. Mean of obſ. 
A en Time. 

Firſt contact of N. W. ſpots, } h.. h. „„ 
Plate II. Fig. VI. 1 10 37 | $201 9 12. $3 © 
Total obſcuration of ditto, 11 25 15 11 25 36 11-25 254 
Firſt.cont. of N. E. ſpots, No. 1, 11 3136 11 31 53 11 31 38 11 31 42+ 

| 2. 133 4 24 
3» 33 $6. ; 11 33 54 
Total obſcuration of 4, 11 34 52 11 34 50 11 34 55 


Firſt cont. of central ſpot, 1 35 11 35 30 14 35 30 11 35 287 
Total obſcuration of dittg, 11 36 19 11 36 4 11 36 14 11 36 124 
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2 In. 2222 ccc ; 
—_— *%S> 4» * a 4 gown” — — b — 5 7 Tx 3 2 - 

» < r 


— — 
ö 3 * 8 
Pn 2 2 . - 3 - DR has —_ PR 11; 5 Ca 
* - 1 — * * * W ry yea. — ; — yt 7 * * 
5 - + 3 3 T. > .* . AS - . C — 2 1 
* — 2 - 4 a od ry 1 4 1 CY ; 3 w I E 0 : e F * _ 2 
- * 


— 2 — ma — 
: 7 . 4 
, 7 R = * 2 
: : . 3 " 
PP 


ma 
— 


— — — — 
— — r , 
ABER > 


Firſt cont. of 8. E. ſpot, 18-13. 112 13 47 
Total obſcuration of ditt. 4% % „ 14 4 12 14 33 
Total emerſion of N. W. {| 22:26 20+ „ A 2 28 
Firſt dr E. „Pots, = 12 52 56 12.52 33 12. 52 31 12 52. 36% 
2, | 33.59 % 12 53 27 
55 „ > / U- RORw I2 6&: « 
Total emerſion of 45 r 1 611 75 155 
Firſt app. of central ſpot, 12 56 11 12 56 11 
Total emerſion of ditto, 12 56 47 12 56 45 12 56 46 
Firſt app. of 8. E. ſpot, * 2 13351 133 47 1 33 49 
Total emerſion of ditto, 1:4. +.  þ $4 $ 1-34 . 4: 
End of the eclipſe, 1:39 51 1 39 479, 139 59 139 494 


Digits eclipſed, about 112. 
The obſervers not being poſſeſſed of a micrometer, Mr. 
Wigglefworth made. uſe of the following expedient to determine 


the 


T 2. 


— 
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the quantity of the eclipſe. —He deſcribed on paper a number 
of circles, dividing a common diameter into digits. The pa- 
per was placed perpendicular to a teleſcope, through which the 
ſun's rays were received upon it. Accuracy is not pretended 
in this method. The quantity noted, is the neareſt that could 
be eſtimated by it. 

Through want of croſs wires in either of the teleſcages uſed, 
the preciſe ſituation of the ſpots, on the ſun's diſc, could not 
be determined. In the figure, their relative ſituation is mark- 
£d, according to judgment at the time, 


—_— 


MATH HEM / AT 10 AL PA PE RS. 149 


X. An OBJervation f a Solar Eclipſe, October 27, 1780, 
To, Providence. By Josxrn Bow, Efquire. | 


* apparatus for the obſervation of the folar up # was 

A. three-feet refleCting teleſcope, with ſpirit levels; 
ſmall graduated ſemi- circle of about 4 inches radius, and iy 
motions for taking altitudes; and a glaſs micrometer, fitted 
with rack motions, I believe of Doland's conſtruction, having 
a nonius graduated to 3 part of an inch: A refleQing tele- 
ſcope of near two feet; and a proſpect-glaſs of three feet four 
inches length, which I mounted on a convenient ſtand, 


On the 2<th, I moved my clock into a convenient part of 
my houſe ; and from that time to the day of the eclipſe, I was 
conſtantly employed in taking correſponding altitudes of the 
ſun with my teleſcope, and conſtructing a meridian-line. 


Our obſervatious of che eclipſe were as follow : 


The beginning was not accurately noted. 


Firſt ſeen in correct time, 10h. 58 8 
Juſt touches a black ſpot in or near the middle of 

a macula at the right hand, 2 - 3/81 18 
Juſt touches the firſt of four ſpots all nearly in a 

range in a macula at the left hand, 5 11 30 52 


Ditto the ſpot neareſt the centre of the ſun's diſc, 11 35 20 
The end of the eclipſe as ſeen by Mr. N of in 


the ſmall teleſcope, 1.39 1 
Ditto by my brother in the ſpy-glaſs, 1 29 8 
Ditto laſt ſeen by myſelf in the largeſt re fletor, 1 39 16 


1 
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I took the diameter of the ſun while the eclipſe was on, and 

made it three inches and 43+ ; which, by my table, conſtruct- 
ed in the year 1769, previous to the tranſit of Venus, makes 
the ſun's apparent diameter 32 18“: And the ſmalleſt I ſav- 
the bright part of the ſun was 32 of an inch: So ſmall I am 
certain it was, and it might probably be a very little lefs, tho' 
I believe this to be pretty exact; and this, I think, makes the 
ſun to be 11 digits and , eclipſed, or very nearly fo. 
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I. Obfervatiens of the Solar Eclipſe of the 27th of October. 
— made at Newport, Rhode-Iſland, by Monſ. de GRAx- 
CHAIN. Tranſlated from the French, and cammunicated by 


the Reverend Prefident WILLARD. 


Times yer Clock. 
HE inſtant when it was perceived h. 


that the eclipſe had began,* 9 24 32 
Preceding limb of the ſun at the vertical, 11 21 39 


Upper limb of the ſun at the horizontal, 21 54 


Upper horn at the horizontal, 22 3 
Limb of the moon at the vertical, 22 45 
Upper horn at the vertical, F 
Lower horn at the vertical, doubtful, 23 35 
Lower horn at the horizontal, ic: 6&4 


Lower limb of the ſun at the horizontal, 31 2 


Precedinglimb of the ſun at the vertical, 11 37 12 


Upper limb of the ſun at the horizontal, 37 59 | 


Upper horn at the horizontal, 38 32 
Limb of the moon at the vertical, paſſed, 
Upper horn at the vertical, e 
Lower horn at the vertical 39 19 

Lower horn at the We 011227 462 


Lower limb of. the fun at the boriporngd 45 27 


True Times. 


h. 


11 
O 


i id 
O 12 
57 27 
$7. 48 
57 51 
58 33 
58 55 


59 23 


5 20 
6 51 
Th 21 
13 48 


14 21 


1 46 


19 28 


21 17 


N. B. The apparent upper and lower limb of the planet, in the A pe of 


che ee which inverts ON? is wwe called the upper and lower limb. 


Precedin 


When it was 3 obs an ee was made nog the limb of the ſun, 
the eclipſe had been begun 1/ 29” ; therefore, the true beginning was at 10 58' 52% | 


+..: 


rl ———— * 


152, , ASTRONOMICAL awvy, 


Preceding limb of the ſun at the vertical, 11h47 8” ib22' 58 
Upper limb of the ſun at the horizontal, 48 17 24 7 


Limb of the moon at the vertical, 49 0 24 50 
Upper horn at the vertical, 49 5 24 55 
Upper horn at the horizontal, 49 7 24 37 
Lower horn at the vertical, 49-26 1 
Lower horn at the horizontal, 52 52 28 42 
Lower limb of the ſun at the horizontal, 55 2 30 52 
End of the eclipſe, | "> 4.98 17. a0 a 


Latitude of the obſervatory upon Goat land, 4130 30. 


Obſervations of the lunar eclipſe of the 11th of Nov. 1780, 
made at Newport, Rhode fand By. Monſ. de Gxax—- 
Times per Clock, True Times, 


Beginning of the eclipſe, 7h 40 5 10h 24 39% 
Beginning of the immerſion of Grimaldus, 48 50 33 25 
End of the immerſion of Grimaldus, 51 25 36 10 | 
Beginning of the immerſion of Tycho, 8 0 36 10 45 12 
The ſhadow of Galileo, 3 42 148 18 
Beginning of the immerſ. of Copernicus, 27 54 11 12 31 
End of the immerſion of Copernicus, 32 35 17 12 
The ſhadow at the middle of Drony/ius,, 46 56 31 33 

The ſhadow at Promontorium acutum, 55 42 40 21 
Copernicus begins to emerge, 9 17 54 12 2 94 
Grimaldus begins to emerge, 3 :.2ai 6 422 
Copernicus wholly emerges, : =. 
Grimaldus wholly emerges, . $4 26 43 IM 11 26 
Promontorium acutum emer. from the ſhad: $1.12: <4 80; 
Hebo wholly emerges from the ſhadow, 1 10 10 6 54 51 

End of the eclipk 3 10 my 16 ; 


The 
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The ſame clock and quadrant Were made uſe uf in this ob- '2 
ſervation, which had been uſed fer the obſervation of the folar 4 
eclipſe. The going of the clock was, euer, a little dif- P 
ferent, becauſe it had been altered. 99 4 
ILLUSTRATIONS or THE OBSERVATION or Tus $0LAR 1 
e | * * 
The clock which was made uſe of to obtain the times, had Wh 
a compound pendulum-rod, made by Monſ. Berthoud, a cele- * 
brated clock-maker at Paris. It was regulated many days be- W 
fore and after the obſervation, by correſponding altitudes, taken 4 
with a quadrant made by e which was very good and | 4 
very well divided. ö [ 
The fame quadrant” was uſed in ring the tranſits of the 1 
horns, and of the limbs &f the ſun and of the moon, acroſs 1 
the horizontal and vertical wires of the teleſcope, which was 
fitted for this purpoſe. 
The obſerver, who, in putting on tioned: the aſtronomical. 
inſtruments, had nothing in view but the regulation of marine- K 
watches, was not ſo well provided. with teleſcopes, as with 
time pieces and quadrants. To obſerve the beginning and end { 
of the eclipſe, he was - obliged to- make uſe of a fimple achro- 
matic ſea-glaſs, of three and an half feet focus. However, 
he believes he may anſwer for the end of the eclipſe, within f 
four or five ſeconds nearly. The inſtant of the beginning is i 
much more uncertain. . A. conſiderable impreſſion was made i 
upon the ſun, before it was perceived. To determine, at leaſt, 1 
roughly, the true inſtant of the beginning of the eclipſe, an eſti» l 
mation was made, as near as might be, of the diſtance of the | 
horns, at the moment when it was perceived that an impreffion: i 
92 _ 1 
1 
11 
ia 


| ee nd it was obſerved how much time paſſed from the in- 
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was made upon the diſe of the ſun ; and towards the end of 


ſtant when the diſtance of the horns was ſenſibly the ſame, to 


-the end of the eclipſe. It is in this manner that it was deter- 


mined, that about 1 20 ' muſt have intervened, between the 
true inſtant of the beginning of the eclipſe, and the time when 


the impreſſion. was firſt obſerved. 


At firſt it was thought uſeleſs to endeavour to obſerve the 


quantity « of the eclipſe with the quadrant, becauſe of the flow- 


neſs of the motion of the two planets vertically; ; however, 
upon reflection, it was thought that the tranſits of the horns, 


and of the limbs of the ſun and moon acroſs. the vertical wire 


only, would be ſufficient to give the differences of the altitudes 
and azimuths of the centers of the two planets, and, conſe- 
quently, their differences of latitude and longitude. Theſe 


were, therefore, obſerved towards the end of the eclipſe, and 


at the ſame time, the tranſits acroſs the horizontal wire were 
obſerved, but without hoping that they. could be of any great 
advantage, for calculating.the. diſtance of the centers. 
In the firſt obſervation, the tranſit of the apparent lower 
horn acroſs the horizontal wire is a little doubtful : It may 
therefore be proper to perfer, in the calcule from this obſerva- 
tion, the tranſit of the limb of the-moon, and of the e 
upper horn, acroſs the ſame vertical wire. 
In the ſecond obſervation, the inſtant- of the tranſit of 45 


limb of the moon acroſo. the vertical wire was omitted, through 


hurry: To calculate it, therefore, we may make uſo of 5 
tranſit of the horn acroſs the ſame wire. | | 


The laſt obſervation, - being more complete, we may eu- 
ute it by the one or the other method, indifferently; or we 


1 þ 
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may make uſe of the tranſits acroſs the horizontal wire, to de- 
duce the difference of altitude, becauſe the motion of the two 
planets, vertically, was become leſs "ROW when this obſerva- 
tion was made. * 

If we would, in the firſt med, verify. «is: inſtait of 
the tranſit of the apparent lower horn acroſs the vertical wire, 
or know, in the ſecond obſervation, the inſtant of the tranſit 
of the limb of the moon acroſs the ſame wire, we may. eaſily 
calculate them, , with the aſſiſtance of the quantities already 
known. It will, perhaps, be uſeful to make this calculation, 
that we may be in a condition of determining the variation, 
which muſt have taken place, in the poſition of the two pla- 
nets, obſerved relatively the one to the other, during the (| pace 
of time which intervened, between their tranſits acroſs tlie 
fame wire. | Sib cas 


— eo ns 


_ — * 
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X U. An A ccount of the Obſervations made-in Pfbvidence, in 
the State f Rhode-Ifland, of theEchp/e of the Sun, which hap 


Ws the 23d Day of April, 1781. By BENJAMIN WST, 
- \Efquire; F. A. A. Communicated FL the Nane e 
p WILLARD. . | | 1 I 


'H AV E thought x proper to draw up a particular account of 
this eclipſe, as. well knowing that proper obſervations of 


2 pſes make an important article in the theory of aſtronomy. 
It was by theſe kind of obſervations the lunar theory was brot 
to it's preſent degree of perfection: And every Aſtronomer 


knows of what conſequence it is to navigation, to have the 


moon 's motion ſettled to a certain degree of accuracy. 


This eclipſe was obſerved in Providence by Mr. 7oſeph Brown 
and myſelf, at Mr, Brown's houſe. The morning of the 2 3d 
of April was cloudy, and I deſpaired of ſeeing the ſun that 
day; but a little before twelve o'clock, the clouds ſeemed to 
break, and the ſun, now and then, made it's appearance, which 
gave me ſome hopes of ſeeing ſome part of the eclipſe : But 
after twelve o'clock the ſun was again obſcured by the clouds, 
and remained ſo till five or ſiæx minutes after the firſt contact of 
the ſun's and moon's limb, When we had again a flight view of 
the ſun through the clouds, and faw the eclipſe was coming 
on. The air continued unfavourable to our obſervation till a 
few minutes before the middle of the eclipſe, when the ſug 
again appeared, and gave us a good opportunity of obſerving 
the quantity of the eclipſe when at the greateſt ;—for which 
purpoſe, Mr. Brown applied the micrometer, and found the 
lucid part of the ſun, when in its leaſt ſtate, 1288 microme- 
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ter meaſure. This was not done at a ſingle operation, but by 

a number-of trials, till he found the bright part of the ſun was 

in it's leaſt ſtate. After reading off the numbers from the mi- 

.cfometer for the quantity of the eclipſe, Mr. Brown immedi- | | 
ately, at my requeſt, took the length of the chord joining the ö 
cuſps, which I believe was done with great care, and found it 

1380. The micrometer meaſures for the ſun's diameter was 

1906. Then 1906 — 1288 == 618, the eclipſed part, and 


= =13* $53" digits for the greateſt quantity of the eclipſe.» 
From the table which we made for the micrometer in the year 


1769, the ſun's apparent diameter was 31'53", exactly agree- 
ing with what Mayer's tables make it. I found the apparent 
diameter of the moon by the following method :—Let GFI 
be the fun, and HEB the- moon, and EF. the chord joining the 
ſun's cuſps, Now, as BG is a ſtraight line, biſecting the 
| ſtraight EF at right- angles, it muſt therefore paſs through the 
centers both of the ſun and moon. {Euclid 1. III.) The 
angle ADE is a ri Ht-an lk, and AE and ED are given quan- 


titios, "Then VAE— DE = = AD, (Per Euclid 47: I.) 
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The angle BEH, in a ſemi- circle, is a right-an le, {Euc.31, 
III.) and HD, DE, DB, are three proportionals, Euc. 8. VI.) 
_ that is to ſay, HD: DE:: ED: DB. 

DE = ous 2. 8388491. 


X 2: 


| N e * ede 
* - HD. 322,3 2 2 5082003. 


BD = 14772 * 1694379. 


HB = 1299,5 the micrometer mei o. the. 
moon's diameter. It is a thing well known to mathematicians, . 
that the fines of ſmall arcs are nearly equal to the arcs them- 
ſelves ; ; hence we have a rule to find the moon's apparent di- 
ameter by proportions. 


O's micrometer meaſure 1906, | wo Top, | 3 2887 . 
ItS £5 ($644 310 3 of | „ 
2s micrometer meaſure 1799, N 0 0 6 7449 
DS apparent diameter, 38 "O66 RY 0 7767 5 


Deduct FBF 2 for the ee 


Y's horizontal dum. 29 4 3, but one ſecond 1 more than what ; 
is given from Mayer's tables. 


Mr. Brown and myſelf both noted the 8 ſecond for the 
laſt contact, which was at 25 53' 36” apparent time. There 
were ſome thin white clouds about the ſun, yet I think the. 
obſervation was N ; 


=. a OY ö 
: \ 5 — =» a * Ws 4 ' 4a { x N 
1 a \ » * % . . : — 4 5 X 
* » * 
* 8 F 4 
dt _ > 1 


: - 
I 1 


— 


MATHEMATICAL PAPERS. 159 


XIII. | Accgun: F the Tranſit of Mercury, obſerved at Cam- 


l I e 12, 1782. By JAuESs WINTRROr, 


* — 
HE following g obſervations were made at the houſe of 
the Reverend Profeſſor Williams. We uſed the ſame 


clock, but obſerved the tranſit from different parts of the houſe. 
The clock was regulated by the Profeſſor, who reduced all the 


obſervations to apparent time. Mine were as follow: 


F irſt external contact, r 


F irſt internal contact when the thread of light 
was formed, and Mercury recovered his 
roundneſs, 7 | 10 12 13 
Mercury begun to appear oblong before the ſe- | 
cCond internal contact, „ i 
Doubtful whether the thread of light was | 
broken, | 11 22 44 

Serving internal contact when the thread of 
- light was compleatly broken, +01; 84 8 
Second external contaQ, . I 9 


The magnifying power of the reflecting teleſcope uſed in 
theſe obſervations, was 260. The elliptical appearance of the 


+» 


planet was obſerved by Mr. Williams as well as myſelf, at both 


_ paſſages over the ſun's limb; but I do not recollect to have 
ſcen it remarked-of any former tranſit of this planet. An idea 
' that the ſmallneſs of Mercury's apparent diameter and the ra- 
pidity of his motion would not ſuffer it to be of any long com 


tinuance, prevented my making more particular remarks at the 


time of the ingreſs. The certainty of a ſufficient interval be- 
2 . 1 805 ; . tween 
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tween the laſt contacts, enabled me to attend more particularly 

to this obſervation at the end, than at the beginning of the.tran... 
ſtt. At 112141“ apparant time, Mercury began to appear 
diſtorted; and from this time the thread of light grew gradu- 
ally fainter till 1132244“, when I was doubtful whether it ex- 
iſted any longer. I ſet down:the ſecond internal contact at 11 
23 5% When I was firſt certain that the thread of light was 
broken. From the time that the center of the planet appeared 
to me to have paſſed the ſun's limb, the appearance of it's fol- 
lowing half became very irregular, being. diſturbed by a briſk. 
undulatory motion, which continued till the end of the tranſit. 

This diſtortion appears to-be common to both the inferior 
planets, when in the ſame ſituation with reſpect to the obſerver. 
At the tranſit of Venus in 1761, it was obſerved in India, Eng- 
land and Sweden ; and at that of 1769, by almoſt all who ob- 
ſerved the tranſit. They indeed vary in their ideas of its dura- 
tion; which cannot be wondered at when we conſider the dif- 
ferent magnifying power of their inſtruments, and the different 
ſtrength of their eyes. Particular deſcriptions of the appear- 
ance of Venus, in her two tranſits, are publiſhed in Vols. LIX. 
LX. and LXI. of the Philoſophical Tranſactions, with ſuitable: 
projections ; and from the great. reſemblance. they bear to the 
appearance of Mercury in his laſt tranſit, the concluſion is na- 
tural that they aroſe from the ſame cauſe. : 

The object is fo ſmall and remote, that we can bas ex- 
pect to determine it's cauſe with abſolute certainty. It will 
not, however, be deemed amiſs to remark, as a probable cauſe 
only, that the rays proceeding from ſo ſmall an object as that. 
part of the ſun's. limb which is neareſt to the planet; during. 


the diſtortion of a, are too feeble to make a full im- 
* 


[ 
* 
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preſſion on the ſeat of viſion. Objects ſeen by reflection, as 
moſt terreſtrial bodies are, cannot be ſeen diſtinctly, unleſs they 
ſubtend a certain angle. The fame thing taking place in lu- 
minous objects, with a ſmaller angle, when the thread of light 
becomes too ſmall to be diſtinctly ſeen, the exterior limb of the 
planet will appear confuſed ; and every degree of confuſion, 
ariſing from a partial defect of light, will operate upon the eye 
like a real diſtortion of the object. If this opinion be right, 
as the diſtance of centers is eaſily calculated for any given mo- 
ment, perhaps the limits of viſion, as far as reſpects luminous 
objects, may be aſcertained of accurate obſervations of this 
kind. 5 

Cambridge, 27th December, 178 3. 
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47 17 an Eye of the Sun, on the-12th m pork 9 ig 
at Ipſwich, Lat. 42 380 30“. By the Reverend Maus- 


SEH CUTLER, F. A. eee 


IN the following obſervations I made uſe of a "refletio g ef 
cope, made by Mann, magnifying 45 times. My clock 
was carefully regulated by taking correſponding double altitudes 
of the ſun, reflected from a bowl of the oil of tar, with Had- 
ley s quadrant. 

The night of 29th af March was exceedingly clear, and the 
atmoſphere very free from vapour. At 2b. 15 1” apparent time, 
I obſerved a duſky appearance on the part of the moon's limb, 
which was then juſt within the lower part of the field of my 
teleſcope ; and, bringing it inſtantly into the center of the field 
of view, found the penumbra conſiderably advanced, and in 
about 42“ perceived an impreſſion from the ſhadow. _ 

Apparent Time, 

At 25. 15 1“ diſcovered the penumbra ſomewhat . 


2 15 42 eclipſe began. 
21 17 in contact with Gafſeudus. 
25 37 in contact with Mare Humorum. 
30 31 in contact with Tych0. 
33 30 in contact with Grimaldus. 
34 35 in contact with Pitatus. 
40 11 Grimaldus covered. 
54 55 in contact with Snellius et Furnerius. 
2 1 in contact with Keplerus. 
10 23 Dionyſius covered. | 
14 2 Promontorium Acutum Cenſorinus covered. 
Apparent 


Www rLMNWN DN NN N 0 


: N Time. 
At 35.2413 Manilins covered. 
3 26 39 Plinius covered. 
3 31 9 in contact with Mare Cri lun. 
3 40 20 Grimaldus begins to emerge. 
3 53 54 emerſion of Manilins and Plinius. 
4 45 40 emerſion of Mare Ne#aris. 
4 51 25 emerſion of Snellius et Furnerius. 
4 55 20 eclipſe ends. 
4 57 5 day-light fo far advanced that the penumbra 
could no longer be perceived. 


On the 12th of April I was favoured with the company of 


the Reverend Mr. Prince, of Salem, and Mr. Brown Emerſon, 
of Reading, who obſerved the ecli pſe with me. Mr. Prince 
made uſe of a reflecting teleſcope, the magnifying power not 
known, but ſuppoſed to be about . 45. Mr. Emerſon obſerved 
with a reflector, made by Mann, magnifying 34 times. ' 

The day was fine, and the ſky.unuſually clear in the morning; 
but before twelve o'clock the ſun was frequently covered with 
detached flying clouds. Juſt at the time the eclipſe began, 
however, the ſun was free from any cloud and excellently defin- 
ed. I was fo fortunate as to have the point in the ſun's limb, 
where the contact took place, full in the field of view, and 


noted the ſecond that was called when I firſt ſuſpected an im- 


preſſion, though I was not certain of the contact for the ſpace 
of two or three ſeconds after. Before the eclipſe ended, the 
wind breezed up freſh, and the vapour increaſed ſo as to occa- 
ſion a conſtant undulation of the ſun's limb. We were, there- 
fore, not ſo certain about the time of the ending, as we were 
of the beginning of the eclipſe. | 
"2 8 Mr. 
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Mr. Prince. Mr. Emerſon. Myſelf. 
Beginning, oh 2/52“ oh 120 48” 9 | 
End, 2 53 19 2 53 6 1 A 
Duration, 3 40 % 2% 36. -4JS 40 29 | 
The latitude of my houſe has been found, by the mean of 
about twenty double altitudes of the fun, when on the meri- 
dian, taken with an Had/ey's quadrant, to be 42 38 30“. 


pparent time. 
C5: 1986 


1 
44 
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Efie, F. 4. 5 oþ I 4 2 7 Mr. CEB 1 6 
xET r, Rec. Sec. P. 4. 4. 


Dran IY x 
AVING alittle leiſure at this: N 1 thought i it a pro- 
per opportunity to fulfil my promiſe of ſending you the 
ſubſtance of what I have done, reſpecting the. Roots. What I. 
chiefly aimed at Was, to render the metliod of extractin g. the 

roots of the odd powers eaſier, and leſs burthenſome to the 
memory; and; I think, I have not failed in my attempt. The 
method, followed by Ward and others, is excellent, but is at- 

tended with too much difficulty in getting the diviſors; eſpe- 
cially for learners, who are not acquainted with the Fain of. 
the rules. That difficulty J have ſtrove to remedy in the fol. 
lowing work. In the "courſe of my teaching, ſince” I made 
this diſcovery, I have not met with more trouble in teaching 8 
the third, fifth and ſeventh powers, than what i is uſual in ex- 
tracting the ſquare root. "Methods, ſimilar: to theſe,” may be 


err 


found for extracting the roots of the even a, 150 BY Lag 


7 
. 


$ generally get the three firſt figures in the, root by the felt a 
operation, (if there are ſo many in the root) tho many times. 
four or five may be got, if the firſt 3 in FIRE root comes 
very near to the firſt period of: the reſolvend- gut 


As it is not rieceffary to make a long introduction, T. ſhall 
proceed to ſhow in what manner inveſtigated the rules. The 
cube root being the firſt in order, I ſhall begin with that; and 
in order thereto, let the reſolvend be a; the firſt figure in 


the root = 7 ; and the remaining figures in the root = e; and: 


n 


n — won 2 *⁵ð⁵e — — n a — 
OY % * 2 
: - — 8 — — in. — 


166 ASTRO NOM LA 


then the root will be re; and, by involution 7* ＋ 3r*e * 


37e cee S. By dropping 5 and making the other terms 


equal to a, we ſhall have 7? +zre* + 3 = = 4 ; and by fub- 


pc 3 
traction zre * + 270 a- ..; and by &ivition e *+re= — 


1 


and by a the ſquare, we ſhall haye e. re 9 


2 * =; by extraGing the ſquats root of both fides, 
| 0 


it will give e + 2 = N — ; whence N 


12717 127 


and by the dan of von each ſide, i it will be e — + 
VER) = + VEE Prem which comet this-role + 


. 
3 


Take the neareſt root to the firſt period of the reſolvend, be 


it more or leſs than juſt, and ſupply it with as many cyphers as 
there are remaining periods in the reſolvend, and call it the aſ- 
ſumed root. Then multiply the given reſolvend by 4 ; from 


the product ſubtract the cube of the aſſumed root; divide the: 
remainder by 12 times the aſſumed root, and extract the ſquare 
root of the quotient. To the ſquare root, thus found, add one 
half of the aſſumed root, and it will give the cube root cor- 


rected; which may be repeated and carried to what exactneſs 
you may with to have it ;—always taking the laſt root for the 


aſſumed root. 
Take an example or two. Let it be required. to extract the 


cube root from 135051274 Here 9 is the neareſt root 735, and 
900 is the atlumed root, leſs than juſt. 


735951274 
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b 


735051274(900= aſſumed root. 0075871 : . 


| 3 2940205096 © * 25 - TX © =” $ 2 
900 — 729000000 TY 


oo = 108100)22112650196(204741 
e 1 


204741 (452, 
16 450=the aſſumed root, 


— — 


447 902 = true root, nearly. 
n e 


2241 
1 = 


Em 437 
108 8 


Take a ſecond example. Extract the cube root from; 36623. | | 
330623(70=afſumed root, more than juſt. 


ay: = hand The work repeated, 
70 = — 34300d- | 2 | | | 
* 2 o | 6 / > 51 
70x12=84[0)9795olo ( 1166, 07 (34.1 — 
Ty $*:2:3 9 35. 170 
: 222 


691 
6219 
4146 


139 al: 69, 1 corrected. 
84 64 256 | 4 os 
m—_ „„ 4774481 ſquare. 
. —— 69,1 | 
504 681 681 = 


2864886 
510 326 1 429733 
504 e | —_— : 
CY 0” > ia, - 32993993 cube. 
588 | th N 
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Js 1322500 ann 20 
59, I = == 329939, 3 


6 ieh e e600 
n 


16336 3:)- cigholoroj6irhgi(365910ge ? 
8292 3” 9 34.55 69, 
80440 64 297 69, 147832 root. 
74628 4 256 
58127 685 4101 
58044 . „ - S235 
8300 Hypo 67600 
8292 9 621818 
FSBoooo 69187 541909 
74628 7 484309 
53720 691948 5760064 
? 49752 8 5535554 | 
3968 | 6919563 | 22448078 2142 4 


C. ĩðͤ 


65120 59195662 168938952 
58044 138391324 


70760 30547628 * = 
„ 4951: 4 mA Io as, 


4324 
4146 
178 
165 


4 — 


13 


Ur S * a 


Two cxartflles being ſufficient to illuſtrate the rule, I ſhall 
proceed to the ſurſolid, or fifth power. The inveſtigation is as 


follows: 


Let 2 = the reſolvend; # = the firſt figure in the root, 
and e = the remaining figures. Then r + e true root, and 
* + gre+ ore + lorte* + gre* + e*=2; and by drop- 


ping all the terms that contain 3 higher power of e than e*, and 


by 
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by making the remainder equal to a, there will be js + ore 


Tr tore l, and then ore + 105% = @—7* ; and by 


diviſion e + 1 7 = =] » and by compleating the ſquare We 
ſhall have e* + + re ＋ 7 25 . . 


or 16 1601 oy 8r* 3 
and by extracting the ſquare root, e + = I and by 


n 


ſubtraction e = — TEES PF , = by adding r on both 


80. 
fides ; er — ESL = 
this rule: 


ce” . Whence 


Take the neareſt root to the firſt period of the reſolvend, 
more or leſs than juſt, and annex as many cyphers, as there are 
remaining periods in the reſolvend, and call it the aſſumed root. 
Multiply the reſolvend by 8, and from the product take 3 times 
the fifth power of the aſſumed root; divide the remainder 'by 


80 times the third power of the aſſumed root, and extract the 


ſquare root of the quotient; to which add three fourths of the 
aſſumed root, and it will give the ſurſolid root corrected: It 
may be repeated, and carried to what neſs you would have 

it; ſtill "_ the aſt root from the affumed rot. 


7 us ; take an example ern Ward : "Extract os ſurſolid 
, oy Nam 12 $09592909375s Here the neareſt n to 1230 


A 211 


* ? TAG — worenoghy 1230950200997 5 


ot. 
(1 44 : j 1 31 I. 41, 1 


| - » The co-efciens ren their «great common meaſure, "Be. b. 7. P- 3- 
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12309502009375 (400=afſumed root £5 201010 


"I. 
F 6 * - * a 
4 T” 15 O03 em d r. 
. . e eee 1 A 
400 3 — $273998000000D . N LS node. 
. . 
4aox80==5130009000/7 7560116075000 ( 13233 ( 115 
„ -T. 300 Een ne 
1 — 5 1 4 " — = 
Foun 1655 | L 232 x 415 == root. 
{4 t $051.88: 1p elf gn: 281289 ved 301 
1196 e 1133, 128 7 1 
1720 Gf Taha ELITE i 
1536 | FITC STS #* n 
5 a, ? Sie 
1841 x 
15 : 
f 1 
Joo. 


One caſe being ſufficient to exemplify the rule, I ſhall not 


trouble you with a ſecond. The next is the ſecond ſurſolid, 
or ſeventh power: And let the fame letters ſtand for the ſane 
things, as in the preceding powers; and then we ſhall have 7. 


+ 7r*e + 21r5e* + ggrte? + 337*e*,+ 21r*e* + Tre*þe? 
— 8; and by neglecting all the terms that contain a greater 
power of e than e*, and making the remainder equal to 4, there 
will ariſe * ＋ ye 2e =a; and yr e 217 e =a— 
r? ; and by diviſion e* + 3 een and OY compleating 


I, 
217 
| 7 2 


: * By extract- 


217? 252r* 


ing the ſquare -root of both ſides of the equation, there will 


\ 


ae?) I 
ariſe e+ ir = 7 — and e=— 2 4 er” And 


2527 252r* 


furthermore, if 7 be added to both ſides of e equation „there 
will be had, rbe=r—z7 3 zar =5r+ 7 — 7 


2527 * 252r* 
Whence this rule : | Take 


/ 


See note, p. 166. 
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Take the neareſt ſecond ſurſdlid root to the firſt period of 
the reſolvend, and place as many cyphers at it's right hand as 
there are remaining periods in the reſolvend, and call it the aſ- 
ſumed root. Multiply the reſolvend by 12, and take 5 times 
the ſeventh power of the aſſumed root from the product, and 
divide the remainder by 252 times the fifth power of the aſ- 
ſumed root; extract the ſquare root of the quotient, and add 
the root to + of the aſſumed root, and it will give the ſecond 
ſurſolid root corrected; which may be repeated and carried to 
the deſired accuracy remembering to take, in each operation, 

the laſt root for the aſſumed root. We will take Ward's exam- 
ple, viz. Extract the ſecond ſurſolid root from 38298655 3955078125 


Here the neareſt root to 3829, is 3, and 300 is the aſſumed 
root, leſs than juſt. 


3829865 53955078 125 (300 


X12 
4595838647460937500 W b 
30045 = — 1035000000000000000 
J 61256 \achecid 2 en b 
618 % 
5 : 
+ ON : 
118866 
61236 
= 576304 
2 | 541124 
pp 3 3 
35180 
7; )::..4939: Cv; 4 
7 49 250 = + of the aſſumed root. 
145 819 325 = root, agreeable to Ward. 
PS | AY 
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It may be obſerved, that in the foregoing! examples,” I hare 
carried the work out at large: This I didi in order to avoid any 
ſeeming embarraſſments. Whatever contractions are made uſe 
of by Ward, or others, may be adopted, with equal propriety, 
in theſe methods; and I have not met with an inſtance, in which 
theſe rules do not approach the root with * * as thoſe 
of the forcmeatitnediauthor, | 
Kam, S e eh ro bent 

NA WEST. 


To Mr. Caleb Gonnert. 


KN 
D ee 


ETSY 
* * 
4% 


7 


e L-PAPER'S. 2 


Ul 


| XV M | A; new © cm ge oo computing Intereſt at Fer 
| per Cent. per. Annum. By PuTToMATR. 


E the intereſt of C. 745 be n for 26 months at 
6 per cent; per annum. 
Optention: at large. According to hs double Rule 0 Three, 


or (as it is ſometimes called) RE: Rule of Five, the e 


will be ſtated thus: 
If C. Too in 12 wens gain C. b, what will £745 n 
16 months? 


For ſolution.—0Of theſe five terms ſo FATE 


4. . 4. 4. m. 
100 : 1 0: : 745 6. 


the three laſt are to be multi plied together, for a 11 and 
the two firſt. for a diviſion: And the quotient will be the an- 


ſwer to the queſtion. Thus, 
| 745 
16 
. ——— 


4470 
745 


100 
12 
— 11920 
300 >; 6- 
100 — 
1200 


71520 (4.58 | 1 
6000. 


x 7 4 
A 5 ” 54 - w J | 4 > 4 * 32 — 
4 ——— — y 4 
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If the dividend and diviſor, in the foregoing operation, be 
leflened in the fame proportion, or, like parts, be taken inſtead 
of their wholes, as, if one ſixth part of the former dividend be 
divided by one fixth part of the former: diviſor, the quotient 
and anſwer will be the ſame as before. But the product of 
the two laſt terms in the ſtating (omitting, the multiplication 
by the third term 6) is equal to one ſixth of ſaid dividend :— 
Therefore, if the product of ſaid two laſt terms be divided by „ 

200, equal to one ſixth of the former diviſor, the quotient 
and anſwer will be as before. Thus, en & 1 


- — — = _ — 2 ES — 2c ·ĩ—ÜW AP * 
2 y * 
4 N 2 — _ * * 
JE: . 


9 
a £4 11 
4 5 — 
* | * * # } d | 79 1 g ; ++ 4 
c CEL ONLY a4t3 
; ; ; k 


——— 1 * 
erer 8 


* 205) 11920 e Inne 
eo 5: 314 01 v4 
be- e ö 
1920 
1800 
: — comm————s 
+ Remain. 120 
| 20 201 =: 


2400 ( 125. 
200 

57 
Le. ern | 4.00 . 
| 50 1 0948 


2 


If inſtead of the dividend-1 1920, in the laſt operation, being 
divided by 200, it be divided by one of the two numbers, e. g. 
10 and 20, the rectangle whereof is equal to 200, the diviſor 
there, and the quotient thenee ariſing be divided by the other 
of faid two numbers, the laſt quotient and anſwer will be the 
fame as before. 3 45 * 


* 
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toter 10011920 ( 1192 ede vnn e 
N | f 10 brink & 1 , 
——ů— 5 * 

* For pf 1 #4 £ | £ Fn 12 : . N 

10 Selene e ann ee CVE eee e 1 
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N ote N firſt quotient 1s ſhillings, it „ . 20 of 
them i in the ſecond diviſion to make a pound; and the remain- 
der, after the firſt diviſion, (if any) e tenths 1 a Mil- 
lings. 


- Again. — of the Wer dividend © I 11920, being 82 
vided by 200, if one half faid dividend, or, half the product 
of the two laſt terms of the ſtate of the queſtion, (which is 
equal to the product of either of the ſaid two laſt terms mul- 
tiplied into half the other) be divided by half the ſaid diviſor 
200, = 100, there will be the ſame * and anſwer as 
before. Aw, | 


—_ 1 6 per cent. per annum, „i IEEE made 
$1949 | uſe 
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If the dividend and diviſor, in the foregoing operation, be 
leſſened in the ſame proportion, or, like parts, be taken inſtead 
of their wholes, as, if one ſixth part of the former dividend be 
divided by one fixth part of the former diviſor, the quotient | 
and anſwer will be the ſame as before. But the product of 
the two laſt terms in the ſtating (omitting, the multiplication 
by the third term 6) is equal to one ſixth of ſaid dividend :— 
Therefore, if the product of ſaid two laſt terms be divided by 
200, equal to one ſixth of the former diviſor, the Mestzent 

and anſwer will be as before. T bus. | 2 a0 0 f. 
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If inſtead of the dividend 11 920, in the laſt operation, being 
divided by 200, it be divided by one of the two numbers, e. g. 
10 and 20, the rectangle whereof is equal to 200, the diviſor 
there, and the quotient thenee ariſing be divided by the other 
of ſaid two numbers, the laſt quotient and anſwer will be the 
fame as before. Thus, = LE * 
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N ote e firſt q quotient 1s ſhillings, it 1 20 of 
chen in the ſecond diviſion to make a pound; and the remain- 


der, after the firſt diviſion, (if any) expreſſes tenths Ae A thil- 
lings. 


K Again. — of the ener dividend, I 1920, being * 
vided by 200, if one half ſaid dividend, or, half the product 
of the two laſt terms of the ſtate of the queſtion, (which is 
equal to the product of either of the ſaid two laſt terms mul- 
tiplied into half the other) be divided by half the ſaid diviſor 
200, = 100, there will be the ſame quotient and anſwer as 
before. Thus, 44 O48 11 

200 _ 11920 . , 

10) 5960(L-59 
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the 88 reſult the following. A 1 computing 
intereſt at 6 per cent. per annum, in a eee n. 
224240 uſe 
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-uſe of by many gen . but "which is not commonly 
Tg 5 
If any ſum of money ibe mnilliptied by the number of 
_ and parts of a month it is at intereſt, at-the rate of 6 
per cent. per annum, and the right-hand figure of the pounds 
in the product be ſeparated by a comma from the others, (if 
any be) thoſe other figures will be the ſhillings which the in- 
tereſt doth come to for the time given, and the right-hand fig- 
-ure, ſeparated as aforeſaid, will be the decimal, chat is, the 
tenth part of a ſhilling. e 


Example. What is the intereſt of 4 745» for 16 months, 
at 6 per cent. per annum ? | 
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2. If any ſum of money be multiplied by one half of the 
time in months and parts of a month it is at intereſt, at 6 per 
.cent. per annum, and the two right-hand figures of the pounds 
in the product be ſeparated with a comma from the others, (if 
there be any) thoſe other figures „ if any there be, will be the 
pounds that the intereſt doth come to for the time given ; and 
the right-hand fi ;gure, ſo ſeparated, will be the decimal parts 


of a pound. 


Example. What is the intereſt of * 745 wr ans 
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Operation. POR AI 
oy £745 | 
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If under either of theſe rules, in the product, there be no 
figures in the place of pounds, ſupply them by one of two 
cyphers. If under the ſecond rule, there be but one figure in 
the place of pounds, ſupply by prefixing one or two cyphers.* 

The multiplication of pounds, ſhillings, pence, &c. by 
months and ſach number of days as are not an exact half, third 


part, &c. of a month, may indeed ſometimes prove burthenſome 
to the mind. "PF 


Bat by the help of the two fubſcquent tables of decimals, 
one of the parts of a pound, and the other of the parts of a 
month, the intereſt of any ſum of money, conſiſting of divers 


denominations of pounds, ſhillings, pence, and even farthings, 


for any given number of months and days, may, upon the 
principles on which the ſecond rule aforegoing is founded, by 
an ay Foce and with ſufficient ACCUrAEY' be ade. 
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* In both chele W the PR at intereſt is ſuppoſed to be given in W &e, 
But if the ſum at intereſt be given in dollars, the intereſt thereon may be computed 
by the ſecond rule; only obſerving, that the figures in the product, (of the ſum 


by half the time) on the left hand of the comma, will be 1 and * the 
right hand will be the decimal parte of a dollar, 7 
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Table of Decimal Parts of a Pound, or twenty Shillings 
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Table of Decimal Parts of a Month. 
Days. | | © | . MD. | 
x | 0333 | 7 | 2333 | 13 | 4333 | 29 6333] 25 | 8333 
2 | 0667 8 | 2667 | 14 | 4667 | 20 | HOW? | 26 | 8667 
3 19000 9 | 3ooo | 15 | 5000 21 7000 27 | gooo 
4 | 3333 | 10 | 3333 | 16 | 5333 | 22 | 7333 Þ 25 | 9333 
5 1667 | 11 | 3667 | 17 | 5667 |] 23 J 7667 29 | 9667 
6 } 2000 | 12 | 4000 | 18 | $000 | 24 S ] I © | 1,0000 


When intereſt at the rate of 6 per cent. per annum, is to be 
computed on any given ſum of money and for any given time, 
and the money or time, or both, be of divers denominations, 
ſet down the money at intereſt in pounds and decimal parts of 
a pound, and the time in months and decimal parts of a month, 
(the decimals being taken from the tables reſpectively) and 
multiply the whole of one of them by half of the other, and 
count off two more of the right-hand figures of the product 
than there are places of decimals in the multi plicand and mul- 
tiplier together, and there place a comma, to ſeparate them from 
the other figures of the product, if any be; but if there be 
not ſo many figures in the product, ſupply them by prefixing 
cyphers; and then the figures (if there be any) on the left 
hand of the comma, will be the pounds that the intereſt comes 
to for the given time; and the figures on the right hand of 
the comma will be decimal parts of a pound, — three or four of 
which, next the comma, may be ſufficient in common caſes to 
retain, and dhe reſt may be expunged. | 


Example. Let the intereſt of L. 745 I 58. 6d. for I year 


7 months and 11 days, at 6 per cent. per annum, be,comput- 
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Money. . Time. 
L. 745. ITS 2)19, 3667 
96,0 533 ' ” 


2237325 
2237325 
5966200 
4474650 
9 6711975 
72,2156 

20 

43120 

12 


9, 6833 


3,6440 
4 


760 | 
. 4% 3d. 20 


This method is adapted to reckoning * at the rate of 
6 per cent. But from the intereſt at 6 per cent. the intereſt at 
any other given rate may be obtained, as follows: 

One /xth part of the intereſt at 6 per cent. is the intereſt at 
1 per cent.—One third is the intereſt at 2 per cent. One half 


s the intereſt at 3 per cent. If from the intereſt at 6 per cent. 


there be ſubtracted one third of it, the remainder will be the 


intereſt at 4 per cent.—If one „it be ſubtracted, the remain- 
der will be the intereſt at 5 per cent. 


Again.— If to the intereſt at 6 per cent. 1 15 be added one 
fixth part thereof, the ſum, will be the intereſt at 7 per cent. 
If there be added one 2hird, the ſum will be the intereſt at 8 
per cent.— If there be added half, the ſum will be the intereſt | 
at g per cent If two thirds, the ſum will be the intereſt at 
10 per cent.—If one half and one 7hird, the ſum will be the 
intereſt at 11 per cent.— The double of the intereſt at 6 per 


cent, 
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cent. is the intereſt at 12 per cent.— If to that double there 
be added one ſixth of the intereſt at 6 per cent. the fun: wilt 
be the intereſt at 13 per cent. &. 


And this diviſion, addition or Gabi eng may 60 W im- 
mediately after the firſt operation of multiplying the money at 
intereſt by half the time, or contra, and before the een 


the figures into pounds and decimals;' | .- 
Example. Let there be computed the ;nifref} of 75 18 o, 


for 7 months and 15 days, at 5; per cent. per annum. 


.. 
C. 480, 7, 50 

3575 * 
3» 75 


4400 


180000 at 6 per cent. 
30000 + deduct. 


ene 
Ani. CN 


Example. Let the intereſt of . 345 15s. for 9 months and 


6 days, be computed, at the rate of 7 per cent. per annum. 


£+345575 9,20 
4, 60 
— 4,60 half the time. 
2074500 
138300 - 


_—_— 


15904500 at 6 per cent. 
2650750 + add. 


| 18,565250 at 7 Per cent. 
20 


11, 305000 
12 
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3 ,660000 
0 4 


2, 640000 


Anſ. C. 18 118. 3d. 29. . 


* Y ä 25 F — - r 
— AY þ 4 a 4 
el — IS pn gn 1 — . 


"oe 
- 
Px, 
be 
1 
= 
7 


- — * _—_ * p 4 


* 
* 1 
. 1 1 ” 
Ce 2" — 
— — * — — — — 


— 


.- VSPECTEY 


— — 
— = 


ifs ASTRONOMICAL axy © 0 


Let it be obſerved hete,—in this:procefs as well as others, 


where there are decimals of a pound to be valued, there is no 
need of the ſeveral multiplications by 20, 12 and 4 for that 
purpoſe: But the preceding table of decimal parts of a pound 
being calculated to four places, if we repair to that with ſo 
many of the decimals (next the wget to be valued, ve ſhall 
there find their value, by Os. 
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XVII. Several Ways of determining what Sum ir to be infured 
on an Adven ture, bat the whole Intereſt may be cov ered. 
By Mur ERCATOR. 


HE firſt and.maft-Ecniihon way is, to caſt the pre- 

mium of inſurance at the ſtipulated rate, on. the ad- 
venture,—on that premium,—on the premium of the firſt pre- 
mium, and ſo on until the premium be fo ſmall as not to be 


worth noticin g ; then to collect the adventure and theſe ſeveral . 
premiums (firſt and ſecondary) into one ſum, which will be 


the ſum to be inſured. WEE 
Example. Adventure, Ar 315 ;—rats va inſurance, 30 per 
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F ourth premium. Sixth premium, Eighth premium. 
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Fifth premium. Seventh premium. © 13n.3.0 
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1 Collection. 
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And obſerbe The greater the rate of inſurance}: the more 
operations are requiſite; becauſe the Joſs of the Adventure will 
be dd ee . of each preceding premium. 0 


hos Another way. Caſt the premium of inſurance on the 
1 las before) which, ſubtract from the adventure 
then, by the Rule of Three, it will be—as that remainder: the 
adventure :: the adventure: the ſum to be inſured. 1100 
Example. Adventure, 4. 31 5.— Rate of inſurance, 30 per 
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The laſt operation here is bet 
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3. Another and very expeditious way is as follaws 3 nA 
Multipty the adventure by 100 ; ant Hvide the product by 
100 leſs the rate of inſurance, (or; che diſferenoe between 100 
and the rate of dee and the quotient will ſhew ,the ſum 
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to be inſured, Brood mon Dodd laid (e lack e en) Suntebs 
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1. . F hene Wai an s Hypotheſis for filving the Phenoniena 


of Light: with incidental Obſervations, tending. to ſhew 
. the Heterogeneouſneſs of Light, and of the electric F luid, by 
den, e. or Union, with each other. ICC 
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N Tn fling! letters 1 ra written to a philoſophical 
friend, Dr: Fraiiflin, there occurred: on the ſubject of one 
bge them {othevbſervations,' which appeared to mir new. They 
ale 'prineipally contained in the two laſt of three memoirs, 
ich I'thill lay befere the. Academy 51:20 whoſecudgment 
it will be ſubmitted; Whether they have an thing beſide their 
novelty to recommend them. n 8 1 An 111 409 11801 

As they we vechioned!by odnfuleaing! Dr, Franklin's que- 
lay: eoticertiing light tlie ſtrictures on choſe queries, as being 

1 es 0 * en will make a err. of. theſe 
rrremoirs. „ el MALE 2 „ Af bar 14 

| ehe rk PR nds, nd few. 8 
or citſory: #6miitks; ba his hy potheſis fbr folvingithe pheno- 

meh ef light: with incidental obſervations concerning the 
Aetote en of "light „and the electric fluid. 
ed Who ds * eon 3 18 41 a0 21231 bag 275129, nyt It 
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wi It. is affered in full confidenc e, that gur. celebrated c | country 


rr EIS 2 


man, whoſe happy genius has contributed ſo largely to the ad- 
vancement of philoſophic Knowledge, will be pleaſed with any 
attempt for that purpoſe, whether ſucceſsful 6 or not, even though 
it ſhould be upon: principles, | _ N _ 5 Perron "ip harmonize: 
with ſome of bis own. 


The Doctor, diſſatisfied with the received doctrine concern- - 
ing light, offers ſeveral objections to it in the form of queries; 5 
and i in the fame form propoſes an S e 1 e both 
of which- will be confidered.. ab 8 - IDA e 


With reſpect to the hypotheſis 18, it is EE * ce N not 
all the phenomena of light be more conveniently folved, by 
ſuppoſing univerſal ſpace filled with a ſubtte claſtic fluid, which, 
when at reſt, is not viſible; but whoſe Abrationb affect that 
fine ſenſe in the eye, as thoſe: of air do the groſſer organs of 
the ear? We do not, in the caſe of ſound, imagine that any 
ſonorous particles are thrown off from a bell, for inftance;. and 
fly in ſtraight lines to the ear: Why muſt we believe that lu- 
minous particles leave the ſun, and proceed to tlie eye ?. Some 
diamonds, if rubbed, ſhine in the dark, without loſing any 
part of their matter. I can make an electrical ſpark as big as 
the flame of à candle, much brighter, and therefore viſible. fur- 
ther; yet this is without fuel: and I am perſuaded no part of 
the electrie flaid flies off in ſuch caſe to diſtant places, but all 
goes directly, and is to be found in the place to which I deſtine 
it. May not different degrees of the - vibration. of the above- 

mentioned univerſal medium, occaſion the appearances of dif- 
a | ferent colours? I think the electric Suid i is. alas the lame ; 
Ine 2043 as "41 O een Net 


* See Letters and Papers on aussen Subjects. p. 955 edit. 1769. 
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relative to Light and the electric Fluid. 189 


yet I find that weaker) and ſtronger ſparks: differ in apparent 
colour: Some white, blue, e ——_ Pg; white ; 
weak ones, red. 
Several eee here den alen © Sechs of is 
ariſing from the hypotheſis itſelf ; and en, en the com- 
we of Night wah ſeund .. 

In reſpect of the former, if univerſal Pa: * filled ms a ſub- 
' the elaſtic fluid, (ſo as to exclude any vacuum) that fluid ,muſ} 
always be at reſt, and therefore by the hypotheſis always invi- 
ſible ; and conſequently there would always be univerſal dark- 
neſs. Or if any part of the fluid could be put in motion, the 
whole of it muſt be in motion : for not one particle of it 
could move, without moving, in the direction of its motion, 
the adjoining, one, and this the next; and fo on, ad infinitum. 
In this caſe, the leaſt motion, wherever it might commence, 
muſt produce uuiyerſal motion; and conſequently, univerſal 
light: e Which, and univerſal darkneſs, there could be 
n medium. BY | 

But if the meaning of” the ms wi what it was . 
bly intended to be, that univerſal ſpace, inſtcad, of being filled, 
doth. greatly. abound, with an elaſtic fluid, then would not eve- 
ry thing, Which diſturbed that fluid, cauſe a luminous appear- | 
ance Would not, the inhabitants of the ſea and air, in all their 
- motions, . beſpangle. both ; and thereby exhibit. the various co- 
lours according to the different degrees of vibration, which 
_ thoſe motions might occaſion in the elaſtic fluid ?—As to our- 
ſelves, would, not a radiance attend. us wherexe er W e went ? 
What occaſion ſhould we. haye c of candle-light, When a quick 
vibration of the hand, or of 3. 9—— made for that purpoſe, 
would diſpel the night 7 Or rather, might we not ſuppoſe 
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tion! in the air, originating i in a a houſe or a 0 other inclolut, 
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nere would be no tight xt all ? for: the action of the ſun (if 
the ſun ſfuld he neceſſary) would he communicated to us, 
notwithſtanding the interpoſition of the earth. And would 
not the effect of that action, even at nbon when moſt direct, 
be only to enlighten us, unattended with heat; ſo eſſentially 
neceſſary to enliven and invigorate the animal and vegetable 
world Would not the elaſtie fluid, inſtead of exhibiting a 
round luminous body, Which we eall the ſan, be itſelf a con- 
tinted univerſal blaze of light? And would not this, in tſie 
preſent conſtitution of thigh, obſtruct n, add voting al- 


tet Tranny: of oßties ? 902 D472 501 20 I . bY 10 h 
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cs from the hypotheſis. | rn are 1 , which e 
to mn from the compatiſon « of light with © ſound. 


* As found (or a vibrating, or undulating, motion in thi alt, 


which I conſider here a as {ynonimous) i 18 propagated from theſono- 


rous body in all directions; and ſurrounds, and is propagated be- 

yond or behind any obſtacle in its way: ſo light, if it was a vi- 
bration, or undulation, of the elaſtic fluid, would ſürrouintl, and 
be Propagated behind an obſtacle, like' found © but this dots 
not agree with the fact.— 2% As ſound, or the vibrating mo- 


reer 
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ternall „ in "circles, of which the hole Would be the centre: 
10 o light, "ir. it was a vibration, or occafioned by a vibration bf 
the Ulaſtic fluid, after paſſing through a hole, would be proph- 
] gated in circles, of which the hole would be the centre. But 


this does not "correſpond, to the fact: for light, in piſſing 
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At #5961 Nr. 85 h any "uniforty medium m, , Aways Fes in'right lines. 
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Bande theſe, an objection ſimilar to one of thoſe, which 
Wand been advanced againſt the common hypotheſis, and which 
may-be-ſeen in che proper place, may be alledged againſt this: 
for the conſtant vibration, with which the elaſtic fluid muſt 
be agitated, would. communicate to ſmall bodies, and even to 
large ones ſuſpended in that fluid, a conſtant . tremulous vibra- 
tory motion. In ſuch a caſe it would be difficult to examine the 
texture and viſible qualities of thoſe ſmall bodies, as one neceſ- 
fary mean of examination, a great deal of light, would encreaſe 
the vibration and thereby render the examination not only 
dichcult but impracticable. It is apprehended, however, that 
no ſuch motion, or embarraſſment, in the making of eh. ex- 
aminations, has ever been obſerved. Ae cn 
What is mentioned eds ee | parks that it bright, 
and viſible at a diſtance, and this without! fuel ; and that no 
part of the electrical fluid-flies off, in ſuch caſe, to diſtant pla- 
ces, but all- goës directly, and is to be found in the place, to 
which it is dleſtined, appears to favour the hypotheſis ;- as the 
unplied inſerence ſeems to be, that tlie viſibility of the electric 
park ariſes from the vibration it produces in the univerſal 
Haſtie fluid. But if che foregoing queries furniſh / {uffici- 
ent reaſon or doubting the exiſtence of ſuch a fluid, or for 
douhting ſuch an effect from it; ſuppoſing its lexiſtende, will 
they not furniſh equal xeaſon for doubting che eee fr 
The vifibility of tl the electric park may be be accountetl for, up- 
en tlie principles af the received ddetrine concerning light, 
without füppofing any dimiriution ef the pure e electric fluid in 


dhe park; ho pat of "hid air is Aid, flies off in the caſe 
mentioned. $8 0 - tat 4-7 "Wars nt en 99375: 5883 11:97 
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neous as Well as ihr ß c17 6c; 
The eee of: ght is inferred IHE its colours, 
| which are ſaid to vary proportionably, as the ſize of the parti- 
| cles doth vary: the variation becoming 8 conſpicuous by a Priſm, 
25 and by other means, which claſs the partieles according to their 
reſpective magnitudes;or degrees of refrangibility;and reflexibility. 
Beſide this, another reaſon may be ſa ggeſted, from which the 
heterogeneouſneſs of light may be deduced : namely, becauſe 
it exhibits effects ſimilar to ſome of theſe of electricity. For 
example, a globe or pane of glaſs warmed in the ſun or before. 
a fire, will ſucceſſively attract and repel ſmall cork balls, down, 
and ſuch like bodies inſulated, and properly .circumſtanced-; - 
and will ſhewy other ſi igns of ieee communicated t 0 whe” 
glaſs by the ſun oe fire)! . ns Bala Has 
So, un regard to electricity, its best e b . col- f 
lected from its producing effects reſembling ſome of thoſe of 
Tight or fire ; which are here conſidered AS equivalent terms. 
Electricity and fire differ in many reſpects, and in ſome they 
agree; as hath been ſhewn in Dr. Franklin letters on eleQtri- 
city. So far as they agree in their effects, their nature may be 
preſumed to be alike : Or rather, from that agreement and ſi- 
militude of effects, AJ think it may be inferred, that they are 
mixt with, and generally do accompany each other; and that 
a} each produces its own effect at the time of their joint operation. 
n 1 he effects ol electricity, ſimilar to thoſe of fire, being pre- 
. -duced by, the fire n xt with it ; and the effects of fire, geſem- 
bling thoſe of, ele tricity, bein g produced by the elefririty) mixt 
1 it ;- with that: the pee warty its name e.from Ahe bela. 
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Thus, fire inflames bodies, and throws its particles or light 
at a diſtance; Henee, the exploſion ef gun-· powder, and the 
luminous appearance, occaſioned 3 n 25 ban fire 
mixt with ĩt producing thoſe effects. f 1 

Thus alſa, electricity attracts and ae certain amel bodies 
alternately, under given circumſtances. Hence, the alternate 
attraction and repulſion of glaſs, and ſome-other things, heated 
by fire: the electricity mixt with the communicated fire pro- 
ducing thoſe effects. 

In this way I would infer the heterogeneouſneſs of light and 
electricity, and their mixture with each other; and in this way 

account for the ſimilitude and difference of their effects; and 
for the luminous appearance or viſibility of the electric ſpark in 
particular, without diminiſhing the pure electric fluid contain- 
ed in it: all of which, in the caſe referred to, is ſaid to go 
3 aud is to be found i in the _ to which it was deſ- 
tined. 

On the ſame orinciple'; the Thifiing, of diamonds in the dark 
when rubbed, and thereby. eleftrificd, may be accounted for, 
without ſuppoſing they looſe any part of their matter. | 

In regard to the different colotirs of the electric ſpark, which 
are more or leſs ſtrong according to the ſtrength of the ſpark, 
they correſpond to the different colours of light or fire, which 
are more or leſs vivid according to the denſity or intenſeneſs of 
that element. This ſameneſs of effect ſhews a ſameneſs of 
cauſe, or that the light or fire mixt with the electric ſpark pro- 
duces thoſe colours: whoſe ſtrength or vividneſs being accord- 
ing to the bigneſs of the ſpark, or to its quantity of electric 

fluid, makes it probable, that in proportion to the quantity, 
there is more or leſs light or fire contained in that fluid. 
3 Theſe 
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Thheſe different appearances ſeem to be a furthen inſtance or 
adn of the heterogeneouſneſs of the electric fluid; and, taken 
in connection with other appearances above- mentioned, ſhew. 
the intermixture, and the nen eee 4 of the 
two elements. 

The next thing to by ne e is, the obieions to the: re- 
ceived doctrine concerning light — But chis will be the _ 


of another memoir. 
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II. Obſervations on Light, and the Waſte of Matter in the 
Sun and fixt Stars, occaſioned by the conſtant Efflux of Light 
from them : with a Conjecture, propoſed by Way of Query, 
and ſuggeſting a Mean, by hich. their ſeveral Syſtems might 

be preſerved from the Diſorder and. final Ruin, to which they 
Seem liable by that Waſte f Matter, and * the Law 27 Gra- 
vitation. | 

. By JAMES. BOWDOIN, Eſquire, 

Preſident of the American Academy of Arts and Sciences. 


AVING in a preceding memoir laid before che Acade- 
my the obſervations, that occurred on the ſubject of Dr. 
Franklin s hypotheſis relative to light, I ſhall now conſider — 
objections to the received doctrine concerning it. 
The objections will appear by the followin g paragraph taken 
from one of his letters on philoſophical ſubjects. 
I muſt own, ſays the Doctor, I am much in the dark 
about light. I am not ſatisfied with the doctrine, that ſuppoſes 
particles of matter called light, continually driven off from the 


ſuu s ſurface, with a ſwiftneſs ſo prodigious 1 Muſt not he 


ſmalleſt particle conceivable have, witli ſuch a motion, a force 
n of a eee Pounder, nee from a can- 


Aa #3 e 274 2] non 4 


| „See 128 and "Foy on 1 Philoſophical Subjecs. p. (ws "edit. 1769. 2h 5 _ 
"Juſt as cheſe memoirs were going to the preſs, an ingenious gentleman "of the 


American Academy, favoured - me with the Philoſophical Tranta&tions for 1770, 


(the Goth vol.) in which the Rev. Dr. Horſley," in a paper entitled, * Difficulties - 


in the Newtonian Theory.of Light, conſidered and removed,“ quotes ia e 
from Dr. Frankli's lexters ; * yery — dns the queſtions e 
in it. 821 A J | L234 vv 1A ii? 
Tune ſubjeR being conſider * laben pes Ruhe ble, 
adopted in this memoir, there will not be found any. ſimilitude between them.. 
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non ? Muſt not the ſun diminiſh exceedingly by ſuch a waſte 
of matter? and the planets, | inſtead\of drawing nearer to him, 

as ſome have feared, rocede to greater diftances through che 
leſſened attraction? Yet theſe particles, with'this amazing mo- 
tion, will not drive before them, or remove; the leaſt and light- 
eſt duſt they meet with: and the fun, for aught we know, con- 
tires of his ancient dimenſions”; and his attendants move in 
their ancient orbits.” | 
| The Doctor's diffatisfathon' Wich the receive (Abvine i i 
| founded on two objections implied in His queries, and Web 
— be expreſſed in the following propoſitions. 

That, ſuppoſing the doctrine true, the ſmalleſt alc 

of 18 muſt be driven to us with prodigious force, a force ex- 


ceeding that of a twenty-four pounder; diſcharged from, a can 
* But this is contrary to fact. | 17 


T 


+ That the ſun muſt be exceedingly Sind by ſuch a 
2 of matter; and the planets, in conſequence of it, muſt 
recede to greater diſtances from him. But, for aught We Know 
both the ſun and the planets, continue in their ancient ſtate. 
From theſe propoſitions it is. NNE ans that the 
N Aoctrine is not well feun dec. ; 
Among the obſervations, on the ſecond. e an ae 

theſis will be propoſed, by way of query, ſuggeſting a mean, 
whereby the material ſyſtem, collectively taken, might be pre- 
ſerved from the diſorder and ruin, to which they ſeem lable 
from cauſes hinted at in that propoſition. 
In regard to the objection contained in the firſt propolition; 

it adopts the idea, that light, like any other body in motion, 

will ſtrike with a force proportioned to the degree of its mo- 
tion: ee of ants or be ee _ukiphiee 'by 
, the 
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the quantity of matter ee enen en 
its foree or meomentum 0 919131897 Shonft © Aeg lockt ow 


If, chen, wo ban ſuppoſe ch-qdontay of Aten al perth 


of light to be, not indeed: abſolutely; but;comparatiyely; o, its 


momentum. will alſo be comparatively o and it can have, ih 
that eaſe n viſible gp on the ſmalleſt W en of adde 


bee r eee ee orb or ig . Hon 

Let us no AP; Sie len Gere 15 for fich pott 
tion. In order to that, I beg leave to introduce here, x Pars 
graph from one of my letters to Dr. Prontlin; printe 
his letters and papets on phileſophical ſubjects. It runs chus, * 


The flame of a candle, it is ſaid, may be feen four miles 
wund. The- light” diffuſed" through this circle of eight miles 
diameter, Was? Atiined; Before it left the candle, within a 
Sele of half at inch diameter. If the denfity of light, in 
tkeſe circurnſtatſtes, be as thoſe circles to each other, that is, 
48 the ſquares of thtir: diameters (or, wich is equivalent, if 
the denſity ddcithies” ds te fquare of the diſtaßce or femi-di- 
ameter iticteites) the ede ehe, When come to tlie eye, will. 
be 1027, 79h, 1337, bos times Türer than when It firſt quitted the 

cre.” Now the Aperture of theeye, through Wick 
tht light paſſes” ddeb not excedd ohe-tenth of ah Inch diandeter, 
portion of che leſs citele, "which correſpohds to this. 
ring 2 850 of the greater ci it cle, muſt be Propottishably, | 


Half-inieli 


and the 


is, 102, 709,33, 800 times leſs than on6-tefith of an 


1 aher chis infinitely ffrräll point (if you will allow the | 


etprelſion) afferds hight enoügff te nike it vifißle: or rätker, 
affords Hgkt Difibicar $6 aer the nk at/thikt ditatle 12 
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198 Mr. Bowpolx un Light, and the Waſte of Matter: 


If the calculation; referred to ĩn that paragraph, be juſt ; and 
we ſhould ſuppoſe a ſingle particle of light; though incompa- 


rably ſmaller,-to be in bigneſs equal to that point, I would aſk, 
whether the quantity of matter in ſuch à particle would not 
be ſmall in a greater degree than its velocity, equal to that of 
the ſun's light, would be grent? If ſo, a particle of light in 


motion, agreeably to the foregoing ſuppoſition, may be here 
eſtimated o, and its momentum not ſufficient to remove the 


lighteſt duſt; much leſs. to do as much; execution as a eee 


G4 + 


four pounder, diſcharged from a cannon.. 


It is impoſſible to calculate the momentum, ne he re- 
quiſite data cannot be had: but ſuppoſing the candle- flame 


equal in bulk to a en of Halt an inch diameter nd * en 


rere 


of a grain; N in fact i its ae js Feet leſs than 


that of air: then the ſquare aforeſaid wall expreſs the propor- 


tion, in which: the denſity of the candle-light i is dimuniſhed : at 
the verge. of the greater, circle : and the ſame Proportion, of one 


thirtieth of a grain will expreſs the weight c of that light at the verge 


viz. one 30, 831,280, 128, oooth part of a grain; which we il | 


conſider as the weight of a ſingle particle of the ſun's light. If 


the velocity of light be at the rate of 80, ooo, oo miles i in fix. 
minutes, then its velocity will be 222,222 miles, equal to 
14,©79,98 5,920, inches, in a ſecond. This number of inches, 


divided by 30,831, 280, 128, ooo, the ſuppoſed particles in a 
grain, will ſhew the degree c of motion required in a body weigh- 
ing one grain to give it a momentum, equal to that of a partio 


cle of light, upon the hypotheſis aſſumed ich motion will 
be 456 millionth parts of an inch in a ſecond, equal to one inch 


in 2190 ſeconds, or * ſix minutes and an ** andipuch 
* "flower 


with a Comjecrurb fiiggeſting a Mean, a. _ 


eee clock: Which, wich 


its greater degree of motion} and much greater quantity of mat- 
ter, does not give to the ſmalleſt wird „eh in its a ay 
viſible motion VIibit an n 

Preciſion iti' this 91 is not Ane at, and the nature 

of the ſubject does not admit of it: but it is apprehended, it 
will: appear ſufficiently evident from it, that light, even if its 
velocity were much greater than it is, and its gravity equal to 
that of air, to which, with great difadvantage to the argument, 
it has been, in that reſpect, compared, cannot drive before it 
the lighteſt duſt, or, indeed, give it any ſenſible motion at all. 

To the ſame purpoſe it may be further obſerved, that light 

reflected to the eye through a microſcope and priſm, would, it 
is apprehended, exhibit the ſame. variety of colours, as light 
coming directly from the ſun. In which caſe, the ray fo view- 
ed, (like the candle-ray, which has been conſidered as a ſingle 
particle only) muſt be compoſed of a multitude of particles; 
and be a proof, that the particles of light are inconceivably 
ſmaller than the calculation ſuppoſes. This degree of ſmall- 
neſs, however, repreſents them to be of great magnitude, com 
pared with their real ſize: for when we: conſider, that the ſun's 
light is-diffaſed; through che whole ſolar ſyſtem; and much be- 
yond it; and chat; a part of it, in that antenuated ſtate, is re- 

flected to us from the planets, in which reflection it undergoes, | 
by its divergence, a further, and an extreme, attenuation:: and 
eſpecially when we conſider the immenſe! ſphere, thtoughout 
which the light of che fixt ſtats is viſible, particularly-thoſe of 
them, vrhoſe diſtance is. ſo vaſt; that, at oppoſite: points of the 
earth's orbit, they have no ſenſible parallax the diviſibility of 
light, and the proportionable tenyity of its particles, confound 
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WP, Mr. en onen. Ligii, and che Matter : 


the; n ;; and render human: caleulatian, adequate: . 
expreſs the preciſe degree of, them, % "9s WII of: 
the momentum of thoſe particles: 


- = 4 * * 


ney | 


This inadequateneſs is ba e RAP . 
ing calculation: which, Wag pugpoſely mae en the diſadvanta- 
Scout principles aſſumed, in its been that oven, er 8 


tn in che Gualleſk bodies, that, fall a ee notice. But had 
the calculation been founded on the ſtate of the ſun s. light re- 
flected ſtom one of the planets, for inſtance, the Grorgium 
Sidus, lately diſcovered by Mr. Herſebell, the reſtlt would 
have been widely different; and werſhoulth- in that caſe, have 
_ had a juſter idea of the momentum. I che light reflected to the 
; earth from that planet, Whoſe: mean diſtance from the ſun is 
ſaid to be 5, ooo, ooo, ooo miles, is ſo extremely attenuated, 
that the momentum. of a particle of it, transferred to a body, 
weighing, a millionth part of a grain, would communicate to 
it ſo ſmall a degree of motion, that it would require millions- 
of ages for that body to move the diminutive yt oi an en 
mentioned in that calculation. 

If theſe obſervations be juſt, it ĩs e Fs ems" 
-with ſome. degree of evidence, that a particle of light, notwith='- 
ſtanding its prodigious velocity, cannot by jits impulſe remove! 
other bodies, or diſplace even the fineſt microſcopic duſt; and 
that the doctrine objected to, may be true, notwithſtanding the 
the firſt of the two objections, which have been made 0 it: 

The ſecond propoſition, containing the other Ghjbction, 10 
chat in caſe there are particles of matter, called light! conti 
nually driven off from the ſun's: ſarface, the ſun muſt be ex- 

eli dnn by ſuch a waſte of mutter 3 and 'the pla- 
>a) nets, 


b ConjeBture, fuggeſing a Mn, Gr. 201 


nets, in conſequence of it, imuſt recede to Efeater” digkances 
from him, through the leſſened attraction. 
lere I beg leave to obſerve, that if tlie material ſtem,” in 
its preſent form, was not intended by its Creator to be perpe- 
tual, then the waſte of the ſun's matter, and the conſequent 
diſorder in the ſyſtem, ariſing from the altered ſtate of its gra- 
vitation, will only be a proof of that intention; 1 0 ope- 
rate againſt the truth of the doctrine. 

That ſyſtem, like every other, derived from the hang? Wr 
nal, doubtleſs has within atſelf the means of continuing in its 


4 preſent form, until the great and wiſe purpoſes of its Author 


ſhail be brought into effect, and compleatly anſwered. 


With reſpect to the ſolar ſyſtem, fo far as its continuance de- 
pends on the ſun, it ſeems calculated, notwithſtanding the ſup- 
poſed: waſte of the ſun's matter, to laſt for many ages: for the 
ſun, by reaſon. of its prodigious bulk, and the diviſibility- of 


its matter, muſt, from its on internal ſources, furniſh light 
to the ſyſtem through a long tract of time, without being ſen- 


ſibly diminiſhed. If thoſe eccentric bodies, called comets, 
which have been thought intended to reeruit the ſun's waſte of 
matter, do in fact anſwer that purpoſe, proviſion is then made 
for the preſervation of the ſyſtem, at leaſt until thoſe bodies 


ſhall have all ſucceſſively fallen into the ſun, and been expend- 
ed. When that ſhall happen, if there be provided no further 
means of recruit, the ſyſtem will begin to decay, and finally be 
reduced to a chaotic: ſtate: from which, like our earth, it may 


be reſtored in ſome new form, to anſwer the further purpoſes of 


che Creator. I mention-our; earth, 38 in che Moſaic account of 
it, its original is deſcribed in ſuch a manner, as to give us the 


ide of its having been ap 2 planet, by ſome. means or N 
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reduced to a chaos; from which it was renovated, and _—_ ; 
ſuitable for the purpoſes, to which it has been appliet. 
There is nothing unreaſonable, or improbable, in that wha : 
n and if the earth was ſo renovated, it may be inferred from ana- 
* logy, that in caſe the preſent ſyſtem ſhould go to derzy, a new 
one, and perhaps a ſuperior one, would ariſe from its ruins. 
Theſe. obſervations are founded on the idea of the waſte of 
the ſun's matter, and its final diſſolution, with that of the ſyſ- 
tem depending upon it: whether gradually otcaſioned by that 
waſte. of matter, or more rapidly brought on by the general law: 
of gravitation. In this view of things, the neee 


| militate with the doctrine. 
1 But perhaps it may be thought more philoſophical; ah! that 
ö it would better comport with our ĩdeas of the wiſdom of the Oro 
| ror to ſuppoſe, that when he created the ſyſtem, he intended it 
= | ſhould be a permanent one; and at the ſame time furniſhed it 
with the means of its 6wn- preſervation. In which eaſe; may 
| it not be further ſuppoſed, particulatly with regard to tlie flue? 
j of light from the ſun, by which its matter is eonceived'to be 
ö ; waſted, that he provided means, whereby the effluent particles, 
1 after anſwering the purpoſe of their efflux, 'ſhould'be returned 
S | to-the * to anſwwer bann, in 4 conſtune ſuoceſſion, ths fame 
4 2 vu not 1 alete this- PRE ada in thip 
| 57 2 queries, and relative to that ſubject, be e or 
It is however offered for conſideratibn. fa 
is was primarily and ſpeeially intended to ſuggeſt a mean bet 
preventing the ruin, to which the material ſyſtem ſeems” able 
from the general principle of gravitation: but the fame mean 
| nity poſſibly be applied to reftore to the ſum, in a regular ſue- 
| | 18 | ceſſion 


abb e Conptlrt; Abeba M, W., ac 


ceſfon, its efHluent light; all thiteby obViate the evil et, 
that might 6therwiſe follow from the efflix. 

158 it not coticetvable,' that round the folar Tyiteth „ A and th {e- 
yeral ſ/ſtettis, which compoſe the vikble heaveiis, there r Ty 7 


generir, or of matter like that of the planets, and OR 
the whole : having its inner or concave ſurface at a pro per dif- 
tance therefrom beyond which ſutface light could not paſs, 
and between which, and the particles of light, there ſhould be 
a mutual repulſion ? And might r not the ſun, or ſource of light, 


of each ſyſtem, have been ſo placed, in reſſ pet of each other, 
and the concave ſurface of the ſurrounding orb, that there ſhould 


be, by direct and repeatedly indirect reffections, an interchange 
of rays between them, in ſuch a manner, as that to each there 


ſhould be reſtored” the quantity it had emitted ; and thereby the 


waſte of its matter be prevented: and this at che fame time it | 


$3.4 


diſpenſed i its light to its particular ſyſtem ? 
5 This uſe of ſuch an orb is here meant to be . as a 
ES condary or incidental one ; to which it might be appliad; 
büt the principal or primary uſe of 1 it, as a counter-balance to 
tlie gravitating principle of the ſyſtems, contained within it, will 
be ſeen in its Proper place. 5 ; | 
There i is a remarkable phenomenon it in 5 ſolar (item, to 
PTY the ＋ — one, uit mentioned, bears fome reſemblance, 


£3045. 


and by " which i it Was ſuggeſted! 1 mean the ring c or arch, which 


ürddunck che planet Saturn. We are told by aftronomers, that 


its wadth, and alſo its diſtance from Satürn, is Sh 2 5 ooo 
miles forming 8 around that planet a a Bea beautiful are which 


1g . 


Hy bs defigned, ian fer MR 2 = to KS its light 
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202 Mr. Bowpoux an Light and the Waſte of Matter : 


reduced to a chaos; from Which it was renovated, and made 
ſuitable for the purpoſes, to which it has been applied. 

There is nothing unreaſonable, or improbable, in that idea: 
and if the earth was ſo renovated, it may be inferred from ana- 
logy, that in caſe the preſent ſyſtem ſhould go to decay, a new 
one, and perhaps a ſuperior one, would ariſe from its ruins. 

'Theſe;obſervations are founded on the idea of the waſte of 


the ſun's matter, and its final diſſolution, with that of the fyſ- 
tem depending upon it: whether gradually otcaſioned by that 


waſte. of matter, or more rapidly brought on by the general lavy: 
of gravitation. In this view of things, the neee 


militate with the doctrine. 


But perhaps it may be thought more phitofaphicdl; at 100 
it would better comport with our ideas of the wiſdom of the re. 
ator to ſuppoſe, that when he created the ſyſtem, he intended it 


ſhould be a permanent one; and at the ſame time furniſſied it 
with the means of its o] preſervation. In which eaſe; may 
it not be further ſuppoſed, particularly with regard to che efflux 


of light frem the ſun, by which its matter is <onceived'to be 
waſted, that he provided means, whereby the effluent particles, 
after anſwering the purpoſe of their efflux, ſhould be returned 
to the ſun, to awer again, in AAR dean the ſame 


, | 4 1 
payee. 917 


I ͤ do not RING n FO wt Nada in the 
Nm queries, and relative to that ſubject, be admiffble, or 
It is however offered for conſideration. - . 

Tos was primarily and ſpecially intended to ſuggeſt a mean bor 


preventing the ruin, to which the material ſyſtem ſeem 8 liable 


from the general principle of gravitation: but the ſame mean 


regular ſuc- 
celliot 


wbb Conjeffure, fuxgeſin o Mea, G. 203 


exftion; its effluent liglit; and there #eby obviate the evil eifel, 
that might otherwiſe follow kein che eff rx. 


18 it not con iceivable, that round the ſolar Tyſtem, | n F and the ſe- 


vetad ſyſtettis, which compoſe the vilible heavens, there might 
have been formed a hollow ſphere, or orb, made of matter fi 
generic, or of matter like that of the planets, and ſurrounding 
the whole : having its inner or concave ſurface at a pro per dif- 
tance therefrom, ; ; beyond which ſurface light could not paſs, 
and between which, and the particles of li ght, there ſhould be 
a mutual repulfion ? And might r not the ſun, or ſource of light, 


of each Item, have been ſo placed, in reſſ pect of each other, 
and the concave ſurface of the ſurrounding orb, that there ſhould 


be, by direct a and repeatedly” indirect reflections, an interchange 
of rays between them, in ſuch a manner, as that to each there 
ſhould be reſtored” the quantity it had emitted ; and thereby the 
waſte of its matter be prevented : and this at the fame | time it 
wenn its light to its particular ſyſtem 5 

5 is uſe f. ſuch an orb is here meant to be conſi 1 as a 
e bo incidental one ; to Wich it might be applied 


but'the principal or primary uſe of it, as a counter-belance + to 


tlie gravitating principle of the ſyſtems, contained within it, will 


be ſeen.in its p proper place. 15 50 N 
There, is a remarkable phenomenon i in bags War Gitem, to 
ich his ideal one, » uſt? mentioned, bears ſome reſemblance, 


1 151i 


"cake by which 1 it Was Wesel I meat the ring or arch, which 


12924 


farrounds” the planet Saturn. We are told by aftronomers, that 


its width, and allo its diſtance from Saturn, is about 25 ,000 

miles forming 8 around that planet: a "beautiful e W. rhich 
may y be deſig ned, among other "pi urpoles, & o 5 — 115 light 
a hel by rite ig upon it, like a concave mirror, the fun's 
: „ mays: 
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s 4 C 4 


rays;: l of which, by reaſon, of its great diſtance: from the fun, 
it ould not otherwiſe have had a ſufficient quantity. 


nn 


ttt 18115 


If Saturn were a luminous body ber er, and the arch, (made 
| of ſuitable matter, and properly: conſtructed, for the purpoſe) 
entirely environed it, the whole quantity of light emitted from 
1 would be reflected back ; and no waſte of its matter ariſe 


from that emiſſion. | The fame kind of hollow ſphere or orb, 

ſurrounding, for inſtance; the ſolar ſyſtem, would anſwer the 
ſame purpoſe. Its ſun, being in the centre of the orb, . would. 
have all its light reverberated back to it: except the « compara- 
tively ſmall quantity intercepted by the planets : A great part 
of which quantity would, by direct, and indirect reflections, be 
returned to the ſun ; and a quantity equal to the remainder, by 
means. of Wh Eos and other internal fires in the Planets,” 

might be thrown off from them, and conveyed to the {un ; 
whereby the equilibrium. of the whole might be preſerved... % 

Such an orb for a ſingle ſyſtem appears ſimple and. plain 3 
and ſuch an one for the whole choir of ſyſtems, thou gh ſcem- 
ingly more complicated, might yet appear - equally ſuitable for 
the purpoſe, when its ſtructure, and the laws and. principles 
which governed it, and alſo the ſituation of the ſeveral ſyſtems 
relative to it, and to each other, ſhould become known. 

Its ſtupendous extenſion would be no objection to the ſup- 
poſition of its reality: for if the convenience and pleaſure of 
the inhabitants of Saturn were a ſufficient reaſon for furniſhing 
that planet with its maſſy ring, the preſervation of ſuch a choir 
of ſyſtems, with the aſtoniſhing multitudes of their inhabitants, 
would juſtify and ſufficiently ſupport the ſuppoſition of ſuch an 
orb : eſpecially when it is conſidered, that beſides anſwering 
the grand purpoſe of Fe g thoſe Hitems, NR might, per- 

* 


irh a Conjecture, ſuggeſting a Mean, G&S. 2059 f 

haps like Saturn's ring, be provided on both ſides of it, with am- 1 

ple means of making it a ſuitable place for habitation: the habi- : 
tation of myriads of millions of animate beings, equal or ſyperior 5 
to thoſe, which people our planetary ſyſtem. 4 
Beyond that orb, at proper diſtances, it is conceivable, there Wa 
might be other concentric orbs, equally ſuitable for habitation, . 
and alike inhabited: including within them innumerable + 
ſyſtems of planets, reſemblin g the ſolar ſyſtem, and like that 1 
animated, and adorning the infinite expanſe. - NR 
Io this hypotheſis objections may be made, and ſuch as might 11 
prove it to be, like many an one which has preceded it, a mere j 1 4 
philoſophical revery. But before it be ranked in that claſs, I 1 } 
would aſk, whether, if there be no ſuch orb, nor any thing } 1 
to anſwer a like purpoſe, the law of gravitation, that univerſaa = 
law, on which the philoſophy of the immortal Newton is found- | of 
e&d ; by which, with ſuch-. admirable ſagacity, he has explained i" 
the phenomena of material nature; and on which he makes its l in 
preſervation depend, will not finally bring on its diſſolution ? © is” if | 

Or rather, Whether the operation of that 185 would not © IN . 1 


ago have brought it on ?.: 

The ſun of our planetary ſyſtem, and the ſuns (called fixt 
ſtars) of other ſyſtems, and therefore the ſyſtems themſelves, 
do probably, accordin g to aſtronomical obſervations, . poſſeſs 
the ſame relative place; or are, in reſpect of each other, fixt. | 
But how are the exterior ſyſtems (ſuppoſing the whole not 
boundleſs) prevented from approaching towards the common 
centre of gravity : from which, if they have no revolution 
round it, (which the like obſervations make probable) they 
cannot be kept by a projectile or centrifugal force ? Muſt they 
not conſtantly * that Lav þ be 3 255 with an accelerating. mo- 
; p tion, 
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tion, towards that centre; and finally, with the whole choir 
of ſyſtems, directed by that law, arrive at it with ſucceſſive 
tremendous craſhes, until the deſtruction of the whole would 
be compleated ? And could any thing but the een of 
the Power which created them, prevent it * | 

If ſuch a cataſtrophe! would, be the effect of that law; would 
it not demonſtrate the wiſdom, and foreſight of the Creator: to 
ſuppoſe, he provided the means of eounteracting that effect at 
the ſame time he ordained the law? And among the poſſible 
means of doing it, is it not conceivable; that a hollow 180 
or orb, analogous to that above-deſcribed, might be one? 
| Te has been fuggeſted in what way ſuch an orb might ie. 
vent the gradual waſte and decay of the material ſyſtem. Let 
us now ſee, whether it might not be applied to prevent the 
ſwifter and more dreadful cataſtrophè, to which the law of gra- 
vitation, in certain circumftances, ſeems capable of long 
that fyſtem. 

The deſcribed orb, like every other body, would polſcſ the 
gravitating principle, in proportion to its quantity of matter : 
which, in different parts of the orb, might be more or leſs 
denſe, as the effect, intended to be produced, might require. 
Where a ſtrong attractive power might be neceſſary, the den- 
ſity would be greater; and fo, vice verde and to aſſiſt or co- 
operate with it, a magnetic pak, might be ſuperadded. 


1 Thus 


* Mr. Whifton obſerves, © It is by no means unpolible that a1 the bodies in 
the univerſe ſhould approach to one another, and at laſt unitein the common centre 
of gravity of the entire fyſtem : nay, from the univerſality of the law of gravita- 
tion, and the finiteneſs of the world, in length of time, except a miraculous pour 
interpoſe and prevent it, it muſt really happen.” Diſcourſe introdugtory to his 


Theory. p. 38. 
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Thus conſtituted, and furniſhed with thoſe, and other need- 
ful qualities, and ſurrounding the whole viſible choir of ſyſtems, 
might not the orb, by the principle of gravitation, either alone 
or aſſiſted, keep thoſe ſyſtems next to it, from being drawn to- 
wards the centre-of gravity by their own, and the mutual ac- 
tion of the interior ſyſtems? And might not thoſe ſeveral ſyſ- 
tems be ſo placed, and the denſities of the bodies reſpectively 
belonging to them, with the denſities of the ſurrounding orb, 
and conſequently their mutual gravitating power, be ſo regulat- 
ed, and adjuſted, as to keep them all at the diſtance aſſigned 
them; and forever prevent their approximating, either to the 


centre of the general ſyſtem, or to its ſurrounding orb : all of 
them: together thus W an undecaying Permanent. : 


Whole? 
It has been oblerwed by philoſophers, 1 that a body placed 
any where, within a hollow ſphere, which is homogeneous, 


and every where of the ſame thickneſs, will have no gravity, 


whereſoever-it be placed: the oppoſite gravities always preciſely 
deſtroying each other. But that obſervation cannot be ap- 
plied to the hollow { phere or orb, above-deſcribed : for by the 


deſcription, it is.not homog ogenequs Nor need it be of equal 


thickneſs : F which, however, 1 is a circumſtance of no conſider- 5 


i, if equal thickneſs, with different degrees of denſity in; 
rent parts, would anſwer the purp rpoſe. . 

" phenomena of nature, upon the ſuppoſition of ſuch. an 
orb, 55 probably be the fame, cæteris parib US, a8 now take 5 
place. | _ Whether that ſuppoſition be ſupported by phenomena, 
and what 0 thet Foundation there j; 18 fot 1 Us in be che e of 


a future metnicir. 
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xn: Obſervations tending to prove, | by Phenomena and Seri 
ture, the Exiſtence of an Orb, which Surrounds the whole 
_ vijible material & y/tem ; and which may. be neceſſary to pre- 
ſerve it from the Ruin, to which, without fuch a Counter- 


balance, it ſeems liable 7 that TY 5 Frege! in Matter, 
Gravitation. 


By JAMES BOWDOIN, Efguire, 
" Proj dent of the American Academy of” Arts and Sciences. 


T the concluſion bf! a memoir, en titled, 60 Sb 
on Light, &c.“ which I have had the honour to lay be- 
fore the Academy, it was intimated, that there are phenomena : 
in nature, and other evidence, tending to prove the exiſtence 
of an orb, that ſurrounds the whole viſible material ſyſtem, © 
The evidence is, - phenomena and ſcripture. $0 
The phenomena are,—the luminous girdle in the blue ex- 
panſe, called the Milky Way ;—other luminous appearances in 
it; and the expanſe itſelf. 
In regard to the luminous girdle, or Milky Way. — This 
phenomenon has been ſuppoſed to reſult from the combined 
luſtre of infinite multitudes of ſtars, too diſtant to be diſtinctly 
viſible. But although it be obſerved through teleſcopes, that 
there is a great number of ſtars in the Milky Way, on which 
circumſtance the ſuppoſition is founded, they appear as ſtars ſet 
in it; diſtinguiſhable from it; and not e to form 
the phenomenon. 5 . 
The ſuppoſition not only 1 with the appearance, but 
is inconſiſtent with every philoſophical idea concerning thoſe 

ſtars. They are repreſented to be ſuns : each having its fyſ- 


 _nreedfall ro prgerve the material em. py 


noms Plancts revolving.yound it; and conſequently, requiring 
a ſpace; proportioned. to their number, and the extent of their 
Hs: which ſpace, for ſuch multitudes. of them as the ſyp-, 
poſition implies, muſt be beyond conception immenſe: and 
through which they muſt therefore be diſperſed at ſuch diſtances, 
that comparatively few of them could be viſible by us; and 
that the whole together could not blend their light to cauſe that 
phenomenon. Foam 
On the contrary, the phenomenon ſtrikes us, as it may be 
ſuppoſed ſuch a luminous girdle would ſtrike, if its light were 
reflected from the concave ſurface ef a far diſtant orb: to which, 
on the hypotheſis aſſumed, it had been propelled fm the nu= 
merous ſyſtems, which the orb-enfolds. 
The ſame idea is ſuggeſted by the different degrees of its 
light, from a ſmall light to a faint ſcarcely diſcernible one ; by 
the frequent interruptions of it; and by the large chaſm, which 
1 a conſiderable ſpace, makes the girdle appear. double, and 
very irregular. 
hes; appearances may be occaſioned by the fituation of the ; 
earth in reſpect to thoſe parts of the orb. from i certain 
cones of - light 0 preſently | to be explained) are reflected; and 
by the particular Conſtruction, and configuration of thoſe parts; 
by means of Which thoſe cones are broken, and irregularly re- 
flected to the earth :: whole different ſituations i in. its orbit, by 


reaſon of its great diſtance from the. orh, would occaſion. no fen- 
Able difference in the-: appearance. 


4 With reſpect to the other luminous TAS in ihe con- 
cave expanſe, I beg leave here to introduce ſeveral obſervations, 
upon that ſubject, from two authors, who have diſtin guiſhed 


. in the aſtronomical branch of ſelenee. e 


Neri fe Ms. Bowporn on an alla furromnds Ing Orb, 
| f One of them, Dr. Smith, in his Syſtem of Optics, * obſerves, 
1 = fine “ Hugenius, im the year 1656, booking by chance through 
== a a large teleſcope; at three fmall-ftars, very cloſe to one another, 


| in the middle of Orion's Sword, faw ſeveral more as ufual, 
| But the three little ſtars very near one another, (marked [ by 
| Bayer F 4 together with: four more, ſhone out as it were through 
| a whitiſh cloud, much brighter than the ambient - fay < which 
being very black, cauſed that lucid part to appear like an aper 
ture, which gave a projpett- into a brighter region.. He viewed 
it many. time, and found it continued in the very ſame place, 
and of the fame ſhape- as the figure repreſents ; [See plate II. 
b aa | hg- 8.] and called it Protentum cut certe Jimile 2 en 
| Wo apud reliquas et potuit animadvertere.” 


1 le alſo obſerves, that in the Philoſophical Tranſactions, 
1 «there is an account of a later diſcovery of five more. ſuch lucid 
1 | ſpots, though leſs conſiderable than this of Hugenius ;- the mid- 
alle of which, we are there told, is at preſent in n. 197 00/, 
with ſouth latitude 28 45 ; and that it ſends forth a: radiant 
beam into the ſouth-eaſt, as another in the girdle of Androme- 
da ſeems. to do into the north-eaſt. It is. alſo there „ 
that though. theſe ſpots are in appearance but ſmall,] and. A 3 
of them but. a few minutes. in diameter; yet, ſings they are 
among the fixt ſtars, as having no annual parallax, . t 
fail to occupy ſpaces immenſely great; and, perhaps, not Tf 
than our whole ſolar ſyſtem : in all which ſpaces, it mould it GA 
that there i is @ perpetual uninterrupted dw.”  .  _- * 1 
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tips, ** There is a remarkable tract round the heavens, called 
the Milky Way from its peculiar whiteneſs, which was former- 
ly thought to be -owſng to a vaſt number of very Imall ſtars 
therein : but the teleſcope ſhews it to be quite otherwiſe ; and 
therefore its whiteneſs muſt be owing to ſome other * This 
tract appears ſingle in ſome parts, in others double. 


„There are ſeveral little whitiſh ſpots in the heavens, which 
appear magnified, and more luminous, when ſeen through te- 


leſcopes ; yet without any Haro 4 in them.” "MI ive of which: on 
he particularly mentions. 

He next obſerves, that cloudy tars are ſo called "EM their 
miſty appearance. They look like dim flars to the naked eye: 
but through a teleſcope, they appear broad illuminated parts of the 
Hs in ſome of which is one ſtar, in others more. —But the 


moſt remarkable of all the cloudy ſtars, is that in the middle of - 


Orion's Sword, where ſeven ſtars (of which, three are very 
cloſe together) ſeem to ſhine through à cloud very lucid near 
the middle, but faint and ill-defined about the edges. It looks 


like a gap in the ,, mT which one may ms as it were, 


part of a much brighter regian. 
Theſe quotations, without 5 g any comment upon PRO 


Mew, that the Milky Way is not owing to the ſtars contained 


in it; that the teleſcope ſhews it to be quite otherwiſe ; and 
that it muſt be owing to ſome. other cauſe : that in reſpect to 


the lucid ſpots, in ſome of them there are no ſtars; in others 
but few ; and that one of them echibits a remarkable appear- 


ance of an aperture, or gap, chat gave a proſpect into a brighter 
. bene 2 "ow _ ry 15 8 occupy, though ſmall in appear- 


NN 5 1 c 2 4 ANCC, 
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— to preſerve the material Syſtem. _ 
The other author, Mr. Ferguſon, ſpeaking of the Milky Way, 
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zz Mf. Bowpord en an allaſurro 
ance, are, perliaps, not leſs than our whole ſolar- fyſtem; and 


tt in them it ſhould. ſeem. eee 


day. 
From. theſs- phenomena it ſeems not — ar: the 


Milky Way, and/ thoſe lucid: ſpots, are: parts of a concave body or: 
orb, of the ſame nature with ſome of the other heavenly bodies: 
and, whoſe light, tranſmitted. to us, exfibits:thoſe phenomena, 
—_— to the laws and circumſtanoes, which regulate it. 

There is another, and- ſtill more: remarkable phenomenon, 
that ſuggeſts the idea of ſuch an orb: I mean the blue con · 
cave expanſe, which ſurrounds, and appears en ann 
ture; and irhich is the laſt to be confidereds. . 

It is: thus explained by Sir Iſaac Newton: ; who obſerves, 
that alb the vapours, when they begin to condenſe and con 
eſce into natural: particles, become firſt of ſuchſ a chigneſa as to 
reflect the azure: rays, ere they can conſtitute clauds of any other 
colour.. This, therefore, being the firſt: colour they begin to 
reflect, muſt he that of the fineſt and moſt tranſparent ſkies: 
in which the vapours are not arriued to a en 5 
reflect other colours. 

By this in it appears, tliat the * of alia phenos 
menon exiſts within the earthis atmoſphere. If it. really doth- 
exit within it, the phenomenon, from the aſſignecb cauſe of it, 
ſeems to be nothing more than a blue tranſparent-cloud; more 
or leſs extenſive, in proportion as tlie 3 W e 


to be leſs or more charged with other olouds. 


If this were the cauſe, would not the heavenly bodies, ina 
deer ſky, partake. of, the colour of that: cloud,; and- appear-blue, 
W with it, by n, of * thee: "oY polling hes. 
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ths blue cloud ? And would not een indicate, that \ 
the blue rays: of their light were tranſmitted, and the other 

coloured rays, for the moſt part, reflected from the atmoſphere? 

Would not that tranſmiſſion of the blue rays occaſion all bodies 

around us to appear blue, ſo long as the atmoſphere, continuing 

clear, , ſhould exhibit the blue cloud? And would not the co- 

lours of thoſe bodies vary as other coloured clouds ſhould ſuc 

ceed and predominate? 

Would not this reflection of the other, anda rays js occaſion, . 
not only a decreaſe of light, but. with reſpect to the ſun, a 
great diminution of its heat? If the ſeveral different coloured 
rays do each, in reſpect to heat, produce an equal effect; and 
all but the. blue rays are reflected, ſhould we not, in a clear day, 
be deprived of ſix ſevenths, or a proportionable part, of the 
ſun's heat, which the ſeven ſorts of rays, had e tranſ- 
mitted, would have affordet? 

Such appearances , and effects might have Hang . if the 
aligned. cauſe produced the phenomenon: for the ſun's light 
and Ocher light, and alſo bodies in general, Whatever be their 
colout, being viewed theaghia:medium of any original colour, 
will appear of chat colour, or ſtrongly: tinged with it. But it 
is apprehendad, chat no ſuch appcarances and effects have ever 
been Obſerved s and, therefore, that there: is reaſon to doubt 
the reality of. the cauſe aſſigaad : thev inſufficieney of Which 
may further appear ãn che coune of, theſe obſervations. — 

But how; is the exiſtegee f the arb deduced from the phe- 
namenon An tha ſame manner as the ęxiſtepce of the other 
haauenly bodies, and abe exiſtenee f the bodies around us are 
— ers proc Ons 
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21 Mr. Bowpolx on an all-ſurrounting Orb. 
In regard | to Baier around us, whenever by ſight we have 


been impreſſed with certain ideas of colour, form, and magni- 
tude, correſponding to bodies near us, and at an approachable 


diſtance, we have found, by conſtant and uniform experience, 
derived alſo from, and confirmed by, every other ſenſe and means 
of information, that ſuch bodies do really exiſt: and having 
chus from experience gained the knowledge, that certain phe- 
nomena do infallibly indicate the exiſtence of thoſe bodies, the 
phenomena thetnſelves do chen alen become the undiſ n 
evidence of that exiſtence. 

Nature is ſimple and uniform in its operations. Fi rom . 
ſame cauſe follow like effects; and theſe indicate the ſame cauſe. 
Bodies of every kind, through the medium of light, produce 
their reſpective ee and theſe demonſtrate the pin git * 


thoſe bodies. 


From theſe principles we infer Hi as of thoſe terreſtrial 


bodies, which, by reaſon of their ſituation and diſtance, can 


only be the objects of ſight : and from the ſame principles we 
alſo infer the reality of the heavenly bodies, the planets, and 
fixt ſtars. If this laſt inference be juſt, is it not equally juſt 
to infer, from the ſame. principles, the reality of the blue cir- 


cumambient expanſe : that is, that it is {a real concave body, 


encompaſſing all viſible nature: which is the exact —_— 
of the concave ſurface of the orb above- mentionſe. 
here is one appearance of the blue expanſe, which may * 
thought to militate with the foregoing account of it. 

In a clear day, it appears of a brighter blue than in the night, 
occaſioned by the ſun's light reflected to us by the earth's at- 
moſphere. From which circumſtance it might be ſuppoſed, 
chat the cauſe of the phenomenon doth exiſt within the atmoſs 
1 | 7! phere, 


/ 


3 
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phere, and is the atmoſphere itſelf; or-its vapour: 11 is appre- 
hended, however, that this would be a miſtaken ſuppoſition ; 
and that the appearance may be explained on principles, which 
will not only invalidate the ſuppoſition, but further ſhew the 
inſufficiency of * cauſe, to which the aue we ene bas been 
aſcribed. 

For that parpaks:: it may be obſerved; that the atmoſphere 
being inviſible, muſt be without colour-; and has, perhaps for 
that reaſon, no greater "diſpoſition to tranſmit or reflect to us 
the blue rays of light, whether of the ſun or ſtars, than thoſe 
of the other colours: and, therefore, if · the phenomenon be 
produced by means of the blue rays of thoſe luminaries (which 


I ſhall attempt to explain) the eee cannot be the aue 
of that production. | 


With reſpect to the vapours in the a Waben in a 
particular ſtate, are ſaid to occaſion. the phenomenon,” they be- 
ing of different degrees. of groſſneſs or. denſity, muſt. arran ge 
themſelves according to that denſity, or their ſpecific gravity. 
If then any of the ranges conſiſted of vapour, ima proper ſtate. 
to tranſmit or reflect to the. eye the blue rays only, the effect of 
it would be deſtroyed, or changed, by the groſſer vapour in the 
lower range. Or if it ſhould ſo happen' (which ſeems. very im- 
probable) that the whole body of vapour ſhould conſiſt of par- 
ticles of the due ſize, and in the proper ſtate, to reflect the blue 
rays, it could not long continue in that ſtate, by reaſon of the. 
changeable nature of the vapour, and the numerous cauſes, 
that are conſtantly operating to produce a Change in it. But 
the phenomenon is uniform and premanent ; and therefore muſt 
be the effect of an paiform aud permanent cauſe, 7 


141 * 
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If theſe 1 have any foundation, neither the atmo 
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Phere nor its vapour, afliſted by, or aſſiſting, the direct light af 
the ſun and. ſtars, can be the cauſe of the phenomenon. 
The atmoſphere, however, or its finer and tranſparent vapour, 


contributes to the brighter hue of the phenomenon by day.: 
which may be thus explained. 


The ſun's light in its mixt ate, reflected by the atmoſphere, 
-or by the tranſparent vapour floating in it, enters the eye at the 
ſame time with the blue light of the expanſe ; and both to- 
- gether delineate on the retina an image, formed by their united 
:rays, each producing its effect. The light from the expanſe 
exhibiting the blue image; the light from the ſun illuminat- 
ing or brightening the image; and both together impreſſing 
the idea of that phenomenon, - as it is diſplayed in a clear day. | 
If it ſhould be aſked, from whence the concave expanſe de- 
:rives its light, the anſwer is—from the numberleſs planetary or 
ſolar ſyſtems, which it includes: and particularly from thoſe 
in the neighbourhood of it, which directly anſwer the purpoſe 
of enlightening, and in other reſpects, accommodating its in- 
BHabitants. 

This light, tranſmitted to the expan ſe through its 2 
is reflected back directly and indirectly to the ſyſtems from 
which it iſſued: to be again, in a due ſucceſſion, remitted to, 
and reflected from, the expanſe. By ſuch a reciprocation, and 
mutual interchange: of light with each other, and among them- 
ſelves, the ſeveral parts may be ſupplied with the quantity they 
had reſpectively emitted; and the equilibri rium of the whole 
maintained: whereby the evils, that mig ht otherwiſe enſue 
from the wafte, or undue diſtribution of its matter, and the 


conſequent alteration of its gravitation, might be prevented. 
| | To 


= 
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, Toidifferent» ſyſtems, accordingito:their fituations, the eæ· 
panſe may eichibit very different! phenomena. Although to oft 
ſyſtem; or to us on this planet, it ehibits the blue dondave of 
an all- ſurrounding orb; which, in the Milky Way, and in 
ſome other parts of it, ſhines with a brighter! light, it may to 
other fyſtems appear of other colours; and eihibit to ſome af 
them in ſucceſſion, according to their ſituations, the ſeveral pri- 
mitive colours in _—_ in | which 2 rays of thoſe colours 
are ſeparated and claſſed. fog a0, 0. ils ns 
Of one of theſe 1 that of the blue 5 A 
have ocular demonſtration. But why ſhould the expanſe ap- 
pear to us blue, rather than green, or of any other primitive 
colour ? If chat appearance can be explained by the refrangi 
bility of light, or by the ſeparation of it into its ſeveral colours, 
as perhaps it can, the other appearances of the expanſe to other 
mms, naturally, if not neceſſarily, follo cx. 
Experiments prove, that light is 1 of differently 
| Ft aac; rays; and that after it has paſt through different me- 
diums properly diſpoſed, the rays are refracted, or ſeparated and 
claſſed, according to cheir different refrangibility ; and ſhew 
thoſe colours in the order juſt mentioned: that the three moſt 
refrangible of them, the blue, the indigo, and violet, which 
poſſeſs one half of the ſpace ſpread over by the whole, are ſo 
nearly allied in colour, that the laſt, when oonſiderably 0 pread, 
are ſcarcely to be diſtinguiſhed "from. the nei ichbouring blue: 
for which reaſon, thoſe three claſſes appear a8 One, at 3 great 


diſtance from the refracting medium: and the blue thus cir- 
cumſtaneed, and uniting: thoſe claſſes; may therefore be ſaid to 


| poſſeſs a a Pace equal to the ſpace occupied by all the reſt.” That 
from any e of a hollow Iphere, ſuch, bor inſtance, 38 4. 
N D * W cConcave 
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| eoncave mirror; whoſe arc does not exceed: fftsen or dighteen® 
degrees; the cylinder of rays fa ui up ir e Heb to its: a . 
will, if there be no refraction, be reflected to a focus round 


that axis : lie focus being nearly equidiſtant from the pole of 
the ſegment, and the centre ef its ſphere: and that thoſe rays, 
if previouſly: refradted;. and: clafled: intor their ſeveral colours, 
will, im thei divergence from the” focal point, ſhew: thoſe o 
lours in a reverſed order: the refraction however, obeafioning. 
an alteration. in . of the GT nn 
cone: 111 
Tangent of thefwbblerthtions; 1 ei fppoted,; that 
che interior fide of the expanſe has, in general, an uniform fare 
face,; which- may be conceived as coffipoſed of a multitude ef 
Gprrdats;” each of them not exceeding a given arc: that it 5: 
furniſheck drittran atmoſphere, poſſeſſing in ſonie pecuiar mode, 
the power of refracting light, of diſtributing its rays into tfleit 
refpeaive claſlts, and tranſmitting them to thie expanſe”; which 
alſo may be conceiued dd aſſiſting, by its reflecting power, in 
their claffiflcation : that the tranſtnittetl rays would, in theft 
elaſſed ſtate, be reflected from it in all directions; and thht 
be of them (by far the wart ben abi a8 ſhould 
4 bude, unh bar 10 A Nek dry." „ 


* * 
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* That theſe- parallel rays. (parallel, I mean, to any ok every conceivable 4 
ameter- line of the expanſe)” muſt conſtitute the greateſt quantity or proportion o 
the reflected night, will be milnifeſt” fron” theſe bbnfiderationb : That they” come 
to very ſegment or part of the expunſe frem the' pots part of ir, and Fom'the 
ſyſtem fituated-betweenſuch-oppolite party: that he diſtance of any two dppoſite 
parts from kach other, equal to the diameter of the expanſe, is the greatelt that 
can take place within it: 20 thete mu therefore, be; i in the ſpace | between them, 
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ene Mike ase che in parole! lines, or in Inter. who 
: axes were diameter-lines of che oxpanſe, and whole baſes were 
 <qual.to .thoſe ſogments, would paſs through the atmoſphere 
to the correſponding ſegments of the expanſe, and be 1 ref 
from them; and afterwards, in the ſame claſſed ſtate, unite in 
4 focus, Lon Which they would diverge,” and exhibit their ſe- 
veral colours. 97/0 Ef 208 191.507 d Aud 50d vem EVI 


_ the refſection afid convergeriee may beconocived as made (ſomé- 
what in the manner aboye-reproſented)' from the ſegments com. 


_ Poſing the whole ſurface of the tx expanſe - "that each "ſegment 


the united ici of thoſt cones; which muſt be conſidered as 
coming from all . e e ee onſtitue its 
eee 0 if Log fog ago ad 5s ol 
. le Micha, as ies repre- 


the expanſe through its atmoſphere, might be veflected from 
thoſe ſegmenis ; and or the moſt partuconverge in ones to- 
5 Wald a general focus e here. by rang of e 
ſeparation, it had undergone in that trandiniſſog 
it Wanld. he. in rn cone. arranged en.claſſed, age ACC cording{to 


Parts or ſegments in he whos ne of W he e et de ane 


 Phere,, in.regard. to che refraGion, ig mot here noticed. - Theſe, rays, like che ſup's 
| rays at the earth, are conſidered gs parallel, by reaſon of the great. diſtance of t the 
radiant bodies, W of div 0 


To give ſome idea, though an imperfect + one, of that focus, | 


would reflect poets ae in a focus; and that 


Ante, it 48 conceivable, that the ſyſtem - light, tranſmitted to 
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figures: 1 in which each fort of the colored : rays, as before le 
interſection, would generally be together; and in that aſfociated 
Rate, continually diverge : 1 in * to their diſtance from 
mu line of interſection. 1 


I 91197 ale ente 363 TOO 5 
But perhaps the "RR of chi effect, * clfificaton of 5A 
rays, may be cauſed by the reflecting power of the. expanſe. 
which, in that caſe, would receive. the rays in the fame mixt 
ſtate as the direct ſolar light comes to the earth : With reſpect 
to which, We know that it frequently undergoes A e 
by reflection, as well a8 by refraction. W og 


In either caſe, as the three moſt N 200 reflexible- : 
claſſes, at a proper diſtance from the focus, are not to be diſ- 

tinguiſhed from each other, but all appear blue: and as the 
blue, at that diſtance and beyond it, doth therefore poſſeſs ſo 
large a portion of the interior ſpace. of the. expanſe, it is con- 
ceivable, that many ſyſtems may be. ſo placed, as to be on all 
ſides in the direction of the rays of that colour; and to Which 
nn th r for that reaſon, appear blue: 8d. 


With reſpec to the earth, it · is probably ſo ſituated as to be 
in all parts of its orbit, principally within the limits of ſach- 
_ Claſſes as are compoſed of the blue rays; and: partly within the 

verge of elaſſes, whoſe tays, by reaſon of their im perfect ſepara- 
tion being in a mited ſtate, exhibit'a brighter fight. "The Pre- 
dominant colour, therefre, of tlie expanſe, as it reſpects tlie 
earth, is blue; with Wberſpeth bel of a brighter light, 1 5 a8. 
the Milky Way, and other lucid: parts of the. expanſe : 
irregular appearumce, in three Milky Ways may be war - 
hat been already ſuggeſted)" to the 83 conſtruction and 
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configuration, of, its parts ; the] brich hinels of which, ſeems. t 
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Nute thus exhibiring, >” ch u brad ſeale; phenomena, which 
our Attle Cxp e in miniature; and of 
Which thoſe experimients ſometimes eat to a happy 435 
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er the foregoin 8 be woch an TOE or -wholly 
chimerical” in reference to the colour of the expanſe, "does not 
affect the expanſe. itſelf _ whoſe exiſtence, conſidered as an all- 


ſurrounding orb, may be real, although the afligned | cauſe of 


its colour be demonſtrably without foundation. 


From the ſeveral phenachens' above-mentioned, unlele * 


evidbice ſuppoſed to ariſe from them be futile, or or inadriifible, 
there is kg to conclude, chat an a lu send orb'doth 
really exift'; and that the blue expanſe is thar orb. et- erer 

It. is an obſervation of Sir 45 Newton, * that the main bu- 


fineſs of canital- Þhilofophiy, is is to argue f from phenomenk, with- 


out” feigning bybothefes; ! if ind tô deduce cauſes from effects, 
till we come to the very firſt cauſe, which certainly is s not me- 


chancen and not 0 to Aunfofd the mechanifin of thie world,, 
but Ui efly [iniong others that/ite mentioned] [to reſolve*theſe, 


| and moch like quieſtidus, 92. Whence 18 itt thr" the Rik and 


plafiets grad ravitate't owards one Ather, Without denſe matter be- 


tweet them and what Hinders the fut tar from falling 1G. 
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ving obſervation!” this author or hs 
oir having addubed certain phenemend, be 'kbpe ny not ſ-. 
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queſtion concerning the Hxt fegt, and. ;the. hg; neten 
general, namely, What hinders them. from. falling. pen one 
another, and thereby involving the, whole nn uin Mherher 
his endeavours haze beęn ſucoelsfully, anglicd,. theſe f fe 


converſant in ſybjeQs of this nature,are beſt quali bu YP ker. 
In regard to the ſubject in hand, there ſeems to be a happy 


co-incidence. between phenomena and icripture ,; 5 and, therefor ©, | 
in further evidence. of ſuch, an. aß, and, in axidence; of .ſeyena! 


other,orbs ſimilar, . and, concentricrto it, we away. Het (enp- 
ture: ſereral Pafſages of. which bs ee . gr 
pole. | . 


It ſeldom happens that: Sac philofophy.3 Is, po ono 
alſiſtance from, thence: but though ſcripture. may nat bs intend- 
ed to.inftrudt us in the Philoſophy.of materigl nature, it may 
nevertheleſs give, and be inten ed ie E eee * 1 
ſtitution, or general ſyſtem. 

Ass the paſſages referred 10, 00 uct neod.any, bound com 
ments, a very ſew eee uin ſuffioe N L d p- 
Sly them. A 

A remarkable; one, and which rag fe. in ſame meaſure 
20 elucidate, the reſt, is this paſlage, tis Go. that-huilder 
bis Korigs. in che heayens.”* In dhe Engli/h.tranſlat | 
agrees with the Freach, with. the Latin of Caltelio, det 
Tremellus and Junius, the marginal reading, referring to ſtories, 
is ſpheres and aſoenſions. The former explanatory of ſtories 
the latter, angther word for the Hebrew z and which: anſwers te 
he Greek of the Septuagint. AM. Which, both ſparately.and 
together, give the idea of a ſu ooeſſion of concentric ſpheres, 
nee above e Jha the Ae rr 
0 0 OF” 
= N bY ix. 6 


” 2 23 2 794 90 * 
e sen 


— W £ 
\ * tbe material Syſlent. - N 
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building ::and;-agrecably th-that idea, though ow very different 


peinriples, B the TER | aut _ re. 


been explained.“ „ e e el . 
This conſtruction, eee eee OT oo 


a meaning to the text. a meaning illuſtrative of the omnĩpo- 
tence of the Architect: and, at the ſame time it etucidates 


ſome other tents relative to the ſubject, it is perfectly deſcrip» 
tive of the concentrie ſpheres, or orbs, abobe· mentioned. 
| The fame idea is intimated in the-ſhoft account given of the 
creation by Maſts,. who ſeems. to refer to two firmaments.— 


The. firſt he mentions is limited to che carth and its atmof- 


phere ; and the other is that: in which-the ft ſtars do appears. 


It is this latter, that is here to be! confideted-:  eoricerning | 


which, « God. ſaid, let there be lights in the firmament ef 
heaven; and concerning whieh it is ier nt 4 God ſet 
thoſe rt Th in the firmarment.” }-- 

The, Tadix of the Hebrew: ok; — ne SES 1 
applied mo s ſpreading, out 13 r 1 05 the ment. or 


e 1 er dis ai Melon 
dus ſuos: i. e. wha i ſunt n 445 


| | 15025 37 Foo Poli ſynoplis in loc. 
Gen 1 N *. 14 MIS 7 | $6 89 DN 
Mr dn e expllalkiti of the 17 Sj css of . creation is natural, 


| and igeneval;fremery be jaſt, mäbes no dibajtichief femainents': which, ho- 


ever, he might have made, without injuring his theory 3 and which his own rules 


91445 


interpretation would have juſtified. 


The upper firmaments or blue expatiſe, Won ck t Beal b bodies "EY „ 


de might lh vs inchuedg Fgetffer With thei; f tlie wr U of the Pur day, or year, 
as it was rendered viſihle at the fame time, by meant the earth's Cry > 
that year, becoming tranſparcht': Thi Uiroiphere, itording* te his 'Veor: F, 
dne Fother riet Gf expahfk. He Kippoles, "the earth bat n no ; rotaiont a out 
in wrinurtiPthe delhi” and tBefsforé, that 5 IN Fvolution round the ſuns 
would oecaſion the antediluvian day to be exactly commenſurate with the year. | 


* bk. 
b f 9 © : : * 
1 $ g 4 * » \ WH ; 1 + 4% - . 7. . 


4pacious extenſion, which is ſpread: abroad between: the cart 
and the clouds z alſo to tbat other fuhagtt. or ſpacioum en: 
tenſion, which 1 is above the clouds, where the heauenly bodies 
Are placed. * 20. 03 + 24JQ8, dicker eine eit 

The oil v rin. + means, -not-onlyafirmiament; but ex- 
panic, or ſpacious. extenſion. Inthe Englifhtranflation, and 
alſo in the Greet of the Septuagint pitconveys the idea of ſome- 
thing firm and ſolid; Some other mauſlaeions adopt che other 
acception of it. It ſeems to include both ; and in that caſe 
means fomething ſolid, and ſpaciouſly extended. 

This explication of che term, connected with ak zpearanc 
| pi. this frmament, of expanſe, gives us the infination of a 15 
lid and ſpaciouſiy extended orb, or ſphere : and anſuers to one 
of the ſtories, which God built in the heavens iche 

The heavens I declare the glorxef Gods and. the firma- 
ment ſheweth his handy-Work. —-Here is «clear Aiſtinction 
between the heavens and the firmament. By the former, are 
meant the heavenly bodies; and by the latter, the firimament, : 
or expanſe, in which they appear. 

Ihe fame obſervations, may be n to this as have een 
applics to the foregoing: paſſage. eT.oſeg> mrity , n e 
Another, and more deſcriptive of fach an orb, is the folloy- 
ing one Haſt thou ſpread out the ſky : 8 is ſtrong, 
and as A molten looking ak : | ory. a0 mirror r made of po- 

: (70509 ei yet g hg e we  Liſhed 
_ -* Taylor's Hebrew*Concordance, root 1826. 5 oo 


4 The author of this memoir, being uracil with rem ben ite 
meaning by information only. bi mn "I 
> Pſalm xix. 1. Celum hoc Rellifernm.. Pali , = nien e i 1547 

I Jeb xxxvii. 18. An expandiſti cum eo (eum aria æthera, vel ceelos, 

20 frmamentum? Hoc greci vocant ſieresma quod—firmun fit, 4 & velut 
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needful to preſerve che material n. 2235 


iſhed metal. The forementioned French and Latin verſions, 


and the Greek of the Septuagint, do, in this paſſage, all concur 


with the Engliſb, in repreſenting the ſky as ſtrong, firm, and 


ſolid. The Septuagint eſpecially, expreſſes this idea with pe- 
culiar force; as doth alſo the Hebrew original : which, in this 
place, reſembles the ſey to a Heculum, or mirror, made of 
Poliſhed metal... 
Nhe Klegänt ſimile of the mirror cannot be dee 
without recollecting, that their bp Sales {or e MY were 
TIN of metal highly polithed. 1 © 1 445 

This deſcription ſhews the fly to be, not only 5 Arm and 10- 
lid, but remarkably adapted to reflect light; and fo far inti- 
mates the cauſe, why it is viſtble. The {ky here, as the fir- 
mament in a former clauſe, correſpands to one of the —_ 
Which God built in the heavens, 
| "There are other paſſages, which mention is tt out, 
and ſtretching out, of the heavens ; and this as declarative ef 


the diſcretion, the underſtandin g. the wiſdemn, and power of 


God. But if it be a mere appearance, ariſing from the atmoſ- 
phere-vapours, i in a particular ſtate reflecting to us the blue rays 
of light; or if it be a mere circumſtance attendant on, or refult- 


ing from, the atmoſphere ; and doth not indicate un, real ex- 
i to libbe 2111 0 1356 Qt 21211] 23 bi ie ar 
virtute ecnigent; nulla re nitens. Fihera, 5 lian hacken -d ſunt 


ſortes: item ficut ſpeculum fuſum, ſive.concretum.—Cclos, quibus firmitas tribui- 
tur Prov. viii. 28. unde poetæ ccœlum yocarunt kalkeon ouranon. Specula fuſa in · 


tellige ex ære vel chalybe. Vor Fortes hoe nne 
ut Anu] chæreat, el Syn. 1101006191 Wo) K TY Men ed eckt 


* Fuſum, A Adem inſtar ful et conkiſtentis walls, 7 7 ee 
Concbrdance, root 783. 26. 


# Scotts Book of Job, p. 354. ene 
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226 Mr. Bow born on an all-ſurrounding Orb, 


iſtence of what is declared to be thus ſpread or ſtretched out, it 

is then, in a comparative view, but an inferior inſtance of wiſ, 

dom aud power: by no means ſuch an inſtance of them as to 
entitle it to be mentioned in the climax, in which it is found: 

much leſs to be the head, or principal member, of it. 

The following, which is one of thoſe paſſages, and in the 
ſenſe of which the aforenamed verſions concur with the Engliſb, 
will ſhew the climax . He hath made the earth by his 
power: he hath eſtabliſhed the world by his wiſdom ; and hath 
ſtretched out the heavens by his underſtanding. The earth, 

including its atmoſphere - the world, or heavenly bodies col- 
lectively the ſtretched- out heavens, or blue expanſe. This 
remarkable climax, aſcending in dignity and importance, ſhews, 
that the laſt and principal member of it, the expanſe, is not 
only diſtin& from the earth, and the whole ſyſtem of heavenly: 
bodies, but that it ſurpaſſes them i in excellence ;, and that it is 
the capital, among the works of the viſible creation. The de- 
ſcription of it, and its rank in the climax, indicate, that it is 
the ſame firmament or expanſe, above-deſcribed ; that the 
fame obſervations are applicable to it ; and therefore, that this, 
and the parallel paſſages alluded to, may be adduced in further 
evidence of its exiſtence ; and, ane ent, of wee 
of an all- ſurrounding orb. _ 
The fame idea is held forth in a part of the addreſs of wiſdom 
In Prov. vii. 2729: the ſenſe of which may be expreſſed in the 
following tranſlation ; which differs from the common Engl 74 
tranſlation, no further than the apprehended ſenſe of the text 
makes neceſſary. A few explanatory notes are ac 
by WAY. of illuſtration, | 


| Willa: 


* Jer. chi I. 15 


Aeagſaul to preſerve abe material Syſtem.” 225 


Wiſdom ſpeaking, ſays, —verſe 27. When Cod prepared 
the heaveus, [the whole ſyſtem of viſible nature] I,was preſent. 
When (with reſpect, to the heaven). he ſet an orb around the 
ſuperficies of the depth the immenſe ſpace included within 


the orb: in reference to which, that ſpace may be juſtly called 


the depth]: v. 28. When he gave ſolidity and ſtrengtli to 
(chat orb) the {ky above j and when he eſtabliſhed: its foun- 
| tains, of waters its interior and exterior atmoſphers]: v. 29. 
When (with reſpect to the terraqueous globe) he gave to the 
ſea his decree, that its waters ſhould not paſs their bounds: 
and when he en the en of 1 arch. * Iwas 
by him. | 

II this trandlation and Nuſtration, be ju, the apts which 
only: gives the great out- lines, or capital parts of creation, 


ſtrongly impreſſes the idea, that there is an orb ſurtounding all 


viſible nature ; that it is ſtrong and ſolid; and that it is fur- 
niſhed with an interior and exterior atmoſphere: all which is 
further deſeriptive of one ob the cen, that God: built'i in e 
heavens. 5 ) 

In ſupport of. os 9 and Muſtration- is given, J 


had collected, in a marginal note, a number of authorities from 


Poel's Synopſis : but it · being ſomewhat long, and thoſe who 
are qualified to judge in the matter, a. able: to recur t the 
Synopſis, iteisetnittel., od tint c 

Beſide thoſe authorities, and in farther Goppdrt af d et 


lation, may be ailduced: the 148th pfalm: wultere aue enuinera - 


ted, in a regular ſucceſſion, the heavenly bodies, which-com- 
Poſe the material fyſtem : the ſun, nn d 
waters above the heavens. D 
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The diſtinct notice there taken of thoſe bodies, and this ar- 
rangement of them according to nature, make it probable, that 
by the heavens (in that paſſage, as in ſome others) are intended 
the orbs, that have been deſcribed. © And, in regard to the 
waters above the heavens, they do plainly intimate, that thoſe 
orbs are each, like the earth, environed by an atmoſphere re- 
pleniſhed with waters, to anſwer the ſame purpoſes with the 
atmoſpheric waters of the earth. Of that Paſſage, there will i 
preſently be occaſion to take ſome further notice. 

If ſome happy genius; , well verſed in Hebrew, and the a 
toſophy of nature, would arrange in due order, and faithfully 
tranſlate, thoſe parts of ſcripture, chat in any reſpect refer to tlie 
conſtitution and economy of nature, and this with a view of 
reconciling them to nature, we ſhould probably: find, that ſerips 


ture philoſophy and natural philoſophy would - mutually illuſ- 
trate each other. Such a trarflaricn and illuſtration would be 


a real acquiſition to ſcience; and irs lead. to > diſcoveries, of. 
which, at preſent, we can form no idea. | 


One quotation more, amidſt a further number. ot might be 


offered, will cloſe the evidence. |  TICTIOLL OL 


„ The heaven, and the heaven of heavens, and tet ö 
alſo, are the Lord's. Thou haſt made heaven, the heaven 


of heavens; with all theid hoſts: the earth, and the ſeus, and all 


things in them.” Praiſe him, ye ſun and moon, ye ſtars, 
ye heavens of heavens; and ye waters above the heavens. _ 
There are other paſſages of like import: hut theſs contain- 


ing all the / varieties of expreſſion L have gbferved concerning 
the material heavens or 7855 of 908 ny be: ROS: 


ſufficient. 


"OE, . 5 ' 


Thane 
a "ES. 
* * 


neeqful 0 preſerve the material Syſtem: * 22 9 


That the material heavens are here intended, there can be no 
room to doubt, as they are mentioned in connection with the- 
earth — with their hoſts - with the earth and ſeas, and the things 
contained in them — with the ſun, moon and ſtars and with 
the waters above the heavens. They are evidently conſidered 
here as forming, in conjunction with thoſe other bodies, one 
vaſt ſyſtem ; whoſe ſeveral conſtituent parts are, in the laſt 
clauſe of the quoted. text, ranged in the order, in which it is 
natural to ſpeak of them; and in which, reckoning from the 
centre of our ſolar ſyſtem, they do in reality. exiſt. Ark 

Here is a plain deſcrimination between the heaven; the hea- 
ven of heavens; and the heavens of heavens : which muſt im- 
ply ſome eſſential difference between them. To ſuppoſe the 
contrary is to confound language, and involve it in uncertainty. 
It would be to ſuppoſe thoſe expreſſions void of meaning; and 
would be treating ſcripture. with . the. indecency, to which na 
other book, appearing to be dictated merely by common. ſenſe, 
would be entitled. Thoſe expreſſions, then, neceſſarily imply 
ſome eſſential. difference i in the objects of them: and what that 
difference is, the quotation from. Amos points out. The gra- 
dation, reſpecting the heavens, is remarkable; and -rithoot re- 
curring to any ching elſe, ſuggeſts the idea of ſtories in them, 
orb beyond orb, as above explained... The ſcries too, in which 
they are mentioned—the ſun, moon, ſtars, heavens, and wa- 
ters aboye the heavens—and the plice they hold in the ſeries, R 
ſuggeſt the ſame idea : which is ſtrengthened. and confirmed 

by the expreſs s declaration, that i in fact there were ſuch ſtories 
built by the Almighty : or, as it is otherwiſe expreſſed, that 
he made them with all cheir hoſts,” ” a og 
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© The laſt miernber of the ſeries i is the waters above the keavdhs, 


Theſe waters, arguing from analogy, ſeem” to indicate, and to 
be deſcriptive of atmoſpheres, that ſurround thoſe orbs, am ply 


'# 


provided, like our atmoſphere, with waters, and other elements, 
proper for the ſupport of animal and vegetable life ; - an 4 fr | 


other important purpoſes. 


The number of thoſe ſtories, or concentric orbs, Nn! in⸗ 


definite. The gradation clearly denotes a plurality of them: 
each having its hoſts—its ſuns and planets, or ſyſtems. The 


ample ſpaces between them, like the ſpace infolded by the orb, 


fo which we more immediately belong, are beautified by thoſe 
Aorious bodies, which, within each of the orbs, conſtitute 
Hitems innumerable, ſerving the like noble purpoſes, - which 
our ſolar ſyſtem is calculated to ſerve, and doth ſerve. 


The foregoing paſſages of ſcripture'thus interpreted, appear 


to agree, in their reſult, with the phenomena above-mentioned ; 
and, like them, to be naturally, and without force, applicable 
to the purpoſe, for which they were produced. Such agree 
ment, it is apprehended, ſhews the propriety and fitneſs. of the 
interpretation: as, on the other hand, a diſagreement with phe- 
nomena would prove the unfitneſs or falſity of any interpreta- 
tion; and manifeſt it to be totally inadmiſſible. ID, 
When ſcripture and phenomena thus agree, they mutually 
elucidate « each other; and, in that caſe, what is deducible from 
the one, is confirmed by the other. As, therefore, thoſe paſ- 
ſages agree with the phenomena, they both together corrobo- 
Tate the evidence, which each afforded ſeparately, of the exiſ- 


tence of an interior orb. 


With reſ pect to the exterior orbs, the S for them 


muſt reſt on ſcripture. There can be no phenomena, from 


4 mega to-proferus the material nes. _—_ 


which; to deduce their reality: unleſs the aperture, or gap afore 
mentioned, with what it diſcloſes, be admitted as ſuch. | 
" The phenomena, exhibited through that aperture, are indeed | 

remarkable; and may indicate an exterior orb, or the bright re- 
gion between that, and the orb; which more immediately ſur- 
rounds us : in which bright region, as well as in ſome other 
of the lucid ſpaces in the expanſe, there ſeems o be an unin- 
. terrupted and perpetual days. 

If in fact there be ſuch an aperture, the Gora appearances with 
thoſe, from which-it was deduced; may indicate other apertures in 
the other lucid ſpaces, and in the Milky Way: for the aſcertain- 
ing of which, the obſervations of the i ingenious Mr. Herſchel), 

with his largeſt magnifiers, ſhould: he think proper to apply 
them for that purpoſe, mi ight happily conduce. 


Among the purpoſes, for which thoſe apertures were intend- 


ed, if they. really exiſt, this may be one, to give to the intra- 


orbie and. tranſ-orbic fyſtems ſome intimation of each other, 


and of their mutual relation; and to afford them a glimpſe of 


the grand complicated ſyſtem, of which they are parts. 


The immenſity of thoſe orbs doth not invalidate their exiſ- 
ai on the contrary, immenſity is ſo congenial to our ideas 
of the COM 10g Yis works, that alt ee 


| * * the ne, of their iſ what an nee of. 4 
glorious bodies do they exhibit l peopled by an unlimited va- 
riety of beings, and arranged in a gradation beautiful and aſto- 
niſhing,! Trace the gradation from the ſmaller to the larger 
| planets, circling around their fun, and with him forming a mag- 
 nificent ſyſtem ! * Trace it from that ſyſtem, through ſacceſ- 
* ſyſtems, to cheir ee orb l. Trace it from orb to 


orb 


p 


7 — 


8 
n 


0 — N 
4 * 252 7 2 — 
— — 23 2 1 n _— 
5 i a I — — 
r 
2 


= — — — cs X TR" ——— = . 10 4 o 
* .. 8 2 * 2 — T 4 - - A. > 74 — 
— — x ” * <2 M pe * 4 4 2 — .- : > 8 1 * 3 . — — 2 22 - - 0 
. . 3 1 Ea wars. FO IL Oo ut ape Tg VIE. EL Ne. 8 - 2g. = Gabe? N 2 ———— - — 3 a Q 1 A 
* "x = 4 = : 2 * . . 5 — Ie > * - — py” - Ln 1 _— K d. — 1 "=" — 1 * — TAs — es TY 9 "oY '; _— ＋ _—W — 2 * K 
— r 2 Wn A _—_— - — —2*⁵²: ©. => we Ie — 8 © . * ig. * 4 SE Fn oe cn OKs. - —*y 3 „ — <tp * 22 — _ — * 8 p = 
3 8 3 * — * * 2 Cd ys CJ "> rd 1 . _ * _ 6 * ES] Eh ALS * — Tn * — * 
. 2 7 0 "Po — 2 * & - 3 2 - , * - — - 1 * "2 . e " * % _ 1 D ls » 
81 KE een 20D TIS 8 I SE IN 3 8 1 — > oe oe ret nes — | 
\ _ \ -_— = 7 — 8 * - — 2 8 — — — a 4 wg A 222 - AE — W- 7 ; 
\ - PT - . - __ p T > = * - — . . SY * 4 ſa - 


7 — * - 
MILES os 


$4 


oo” 
tra 


A 
— — — 22 


" 
[ 
[ 
j 
i 
| 


| 
| 
i 
bi 


* 


232 M. Bowporn on an all-ſurrounding Orb. 


orb, and through their ſeveral hoſts of ſyſtems up to the ſupe- 
rior ofb, and its ambient atmoſphere]! Trace it in every poſ- 


fible direction, from the eommon centre to the utmoſt verge of 


that atmoſphere, and the moſt wonderful. phenomena, in a rap- 
ture- inſpiring ſucceſſion, ſtrike the mental eye! impreſſing the 
idea of a complete whole, ſelf- balanced, and held in union by 
univerſal gravitation ! exhibiting a ſuperlatively grand fyſtem of 
ſyſtems, emboſomed in the infinite, Ned M38 no. eſſence 


of the Creator 


Grand and magnificent as this ſyſtem is, there may be ano- 
| ther incomparably more ſo ; compoſed of myriads of ſuch ſyſ- 
tems, governed by the ſame"laws, and with it ſurrounded by an 
immenſe orb, to counter-balance the Sroynution of the included 
ſyſtems. 

That other ſyſtem may be a part of a ſtill more ſplendid one, 
formed on the . ſame plan ; and this latter may enter into the 
compoſition of other ſyſtems, beyond compariſon ſuperior to it: 
each ſucceeding ſyſtem, in a regular progreſſion, riſing 1 in dig- 
nity and ſplendour. And thus we may go on, enlargin g our 

idea of thoſe- ſyſtems, indefinitely. 5 

What is there to check that idea, when we conſider the in- 
finity of ſpace, in connection with the infinite wiſdom, power 
and benevolence of the Author of nature; and at the fame time 
reflect, that infinite ſpace is the proper, and the only adequate 


theatre for the dif] Ry of thoſe Farbe and of och a - 
"eater? 
Thbis hypotheſis, Py introducing ſolid orbs, may ir paſa; on 


A oſoperfickat view of it, be thought a revival of the ancient or 
Ptolymeian Syſtem, and to grow out of it. But on the con- 
trary, it will be found, upon examination, totally inconſiſtent 
hc with 
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with it; and to be in reality the offspring of the new philoſo. 
phy : derived from the Brand PROP >of that Fe a 
univerſal gravitation. - - . Car. DIED 
Upon the whole —The toad: ſo far as it relates to the 
exiſtence of the interior orb, immediately ſurrounding the viſi- 
ble heavens, the author of it apprehends to be a probable de- 
duction from the principle of gravitation ; and to be deducible 
alfo from phenomena and ſcripture. He offers it for conſidera- 
tion, with the hope, that if it ſhould appear not wholly ground- 
fa, "it may be Fo pore of a 8 illuſtration. | * 
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Iv. An Account of a very uncommon Darkneſs in 4 State 
of New-England, May 19, 1780. By SaMugl WII- 

TIAMs, A. M. Hollis Profeſſor of Mathematics Leerd ET IE 
yi in the Univerf ty at Cambridge. mo 


HE beſt method to promote the Auel and ſci cience 
1 of nature, is to proceed by way of obſervation and ex- 
periment. The general courſe, productions, and laws of na- 
ture, ſhould be carefully and ſteadily attended to : and when 
any new phenomena appear, all the circumſtances and effects, 
relating to them, ſhould be particularly noted and collected. 
In this way we ſhall be moſt likely to arrive at the knowledge 
of their cauſes: or, at leaſt, we ſhall prepare thoſe materials 
which may enable poſterity to determine, with certainty and 
preciſion, on what at preſent may be but Ne under 
ſtood. 


With this view, I ſhall endeavour to s before the Society 
as particular an account as I can collect, of the uncommon 
darkneſs which took place i in the ſtates of New-England. 


The time of this extraordinary darkneſs, was May 19, 1780. 

It came on between the hours of ten and eleven, A. M. and 
continued until the middle of the next night; but with differ- 
ent appearances. at different places. As to the manner of its 
approach it ſeemed to appear firſt of all in the 8. W. The 
wind came from that quarter, and the darkneſs appeared to come 
on with the clouds that came in that direction. The degree to 
which the darkneſs araſe, was different in different places. In 
moſt parts of the country it was fo great, that people were un- 
able to read common print determine the time of day by their 


clocks, 
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| clocks or watches—dine—or manage their domeſtic baſineſs, 
without the light of candles. In ſome places, the darkneſs 
was ſo great, that perſons could not ſee to read common print 
in the open air, for ſeveral hours together: but I believe this 
was not generally the caſe. The extent of this darkneſs was 
very remarkable. Our intelligence, in this reſpect, is not ſo 
particular as I could wiſh : but from the accounts that have 
been received, it ſeems to have extended all over the New-Eng- 
land ſtates. It was obſerved as far eaſt as Falmout h. To the 
weſtward, we hear of its reaching to the furtheſt parts of Con- 
necticut, and Albany —To the ſouthward, it was obſerved all 
along the ſea-coaſts :—and to the north, as far as our ſettle- 
ments extend. It is probable it extended much beyond theſe 
limits, in ſome directions: but the exact boundaries cannot be 
aſcertained by any obſervations that I have been able to collect. 
With regard to its duration, it continued in this place at leaſt 
| fourteen hours: but it is probable this was not exactly the ſame 
in different parts of the country. The appearance and effet7s 
were ſuch as tended to make the proſpect extremely dull and 
gloomy. Candles were lighted up in the houſes ;—the birds 
having ſang their evening ſongs, diſappeared, and became fi. 
lent the fowls retired to rooſt ;—the cocks were crowing 
all around, as at break of day; objects could not be diſtin- 
| guiſhed but at a very little diſtance; and wes! thing bore the 
| appearance and gloom of night. 


Such were the general appearances or 1 this ex- 
taordinary darkneſs. - I ſhall now mention ſuch particular ob- 
ſervations as I have been able to collect, which were either 
e or ſeem to relate to it. . 
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With regard to the ſtate of the atmoſphere preceding this 
uncommon darkneſs, it was univerſally obſerved for ſeveral days 
before; that the air appeared to be full of ſmoke and vapour. 
The ſun and the moon appeared remarkably red in their colour, 
and diveſted of their brightneſs and lucid appearance : and this. 
obſcuration increaſed as they approached nearer to the horizon. 
This was obſerved” to be the caſe in almoſt all parts of the-News- 
England ſtates; for four or five days preceding the 19th of May. 
The winds had been variable; but chiefly from the S. W. and 
N. E. The thermometer from 40* to 55 The barometer 
rather high for this part of Ainerica. from 29 inches-80; to 38 
inches 50: The weather had been fair and cool for the ſeaſon. 

Ass to the ſtate of the atmoſphefe when the darkneſs came on; 
it was obſervable, that the weight or gravity of it was gradu- 
ally decreaſing the bigger part of the day. This may be infer- 

red from the obſervations that were made in this place by the 
Rev. Profeſſor Wiggleſivorth, and Mr. Gannett. At 12% they 
found the mercury in the barometer ſtood at 29 inches 70. At 
12% 30%, the mercury had fallen the part of an inch. At 
1* it was at 29 inches 67. At 3it was at 29 inches 65. At 
86-8” it was at 29 inches 64. I YN a courſe of barometrical 
obſervations ſimilar to theſe, at We fame time, in a different 
part of the ſtate; I was then at Bradford, about thirty miles. 

north of this place, nearly under the fate meridian; or rather u 
little to the eaſt. At 6. A. M. I found the mercury in the 
barometer 29 inches 82. As ſoon as the darkneſs began to ap- 
pear uncommon, I obſerved the | bdtometer- again, and 'found 
the mercury at 29 inches 68 : this was àt 10. 200. At roh 
the darkneſs aroſe to its greateſt degree in that part af the coun+- 
try ; and the mercury was then at 29 inches 67. The dark · 
SRO 5 KR 1 * * 
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12% 15 the mercury had fallen to a9 inches 6 935 and in a few: 
minutes after this, the darkneſs began to abate. The mercury 
remained in this ſtate until evening, without any ſenſible altera- 
_ At 85. 39 it ſeemed ts have fallen a little; but ſo mall 
as the alteration, that it was attended with ſome emen 
nor could I preceive that it ſtood any lower at 11% 30. 


Both theſe barometers appear to be very good instruments 
That ufed'in"this place was made by Obanpney: that which T 
uſed Was Made by Nairne * 5 and they may both be depended « on 
as to the ACCUracy of their conſtrüction. It May, however, be 
proper to obſerve, that the houſe where I made my obſerva- 
tions, ſtood at leaſt forty or t fifty feet 1 than that i in which 
the obſervations" were made Ret” M98 2 3 oP * Fig S 
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Wl 1 7 ot theſe obſe ervations i it is certain, that on 17 * 


when ihe darkneſs, took. place, the weight or gravity of the at · 


maſphers e Was $ gradual decreafing th throu ugh, the whole day. 1 


$ $3.5 v4- 
The olpur;of: objects. that day, Was allo; 88 of Sek 
It is mentioned, in the ria made by the: gentlemen 
* that the complexion of the clouds was compounded 
of a a faint red, yellow, and brow.; and that, during the dark- 
—— objects, which commo 
leepeſt Zreengrwerg ing to blue; and, that tho 4 whigh appcar 
white, were highly; tinged. with yellow). „Much the ſame ob- 
ſervation was pretty generally made. Almoſt every object ap- 
peared, ta me. to be! ctinged Sion yellow ra N with any 
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other colour. This I found to be the caſe with every * 
held up to view, whether near; or remote from the ee. 
Another thing that deſerves our attention is, the nature and 
appearance of the vapours that were then in the atmoſphere. 
Early in the morning, the weather was cloudy: the ſun was 
but juſt viſible through the clouds, and appeared of a deep red, 
as it had for ſeveral days before. In moſt places thunder was 
heard ſeveral times in the morning. The clouds ſoon began to 
riſe-from the S. W. with a gentle breeze; and chere were ſeve- 
ral ſmall ſhowers before eight o clock: and in ſome places there 
were ſhowers at other times, throu ghout the day. The water 
that fell was found to have an uncommon appearance, being 
thick, dark and ſooty. A gentleman, who was then at Ig 
wich, obſerves, that « he found the people much ſurprized 
with the ſtrange appearance. and ſmell of the rain-water which 
they had ſaved in tubs. U pon examining the water, I found 
_ (fays he) a light ſcum over it, which rubbing between my 
thumb and finger, I found to be nothing but the black aſhes 
of burnt leaves: the water gave: the fame ſtrong ſooty ſmell 
which we had obſerved in the air.” The fame appeararice was 
obſerved in many other places: and it was very remarkable on 
Merrimack-River. Large quantities of ſcum; or black athes, 
were found floating upon the ſurface of the water; that Gay. 
In the night, the wind veered round to the N. B. and drove it 
towards the ſouth ſhore. When the tide fell, it lay along the 
ſhore at the width of ſour or five inches. This T'found to be 
the caſe for five or fix miles ;—and probably it was the caſe for 
many more. I examined a conſiderable quantity of. this mat- 
ter 3 and in taſte, colour and ſmell, it very. plainly appeared 
20 be nothing more than what the gentleman obſerved at Ip | 


1 
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wich, —the black aſhes of Tens * without oy menen 
ous, or other mixtures. 
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Being apprehenſive whether there was not ſome uncommon 
matter in the air that day, I put out ſeveral ſheets of clean pa- 
per in the air and rain. When they had been out four or five 
hours, I dried them by the fire. -'They were much ſullied, and 
became dark in their colour ; and felt as if they had been rub- 


bed with oil or greaſe... But upon burning them, m__ was not 
any appearance of ſulphureous or nitrous particles. Ra 


The motion and fituation of the vapours in the atmoſphere, 
was alſo worthy of notice. In moſt places it was very evident 
that the vapours were. deſcending from the-higher parts of the 
atmoſphere towards the ſurface of the earth. A gentleman, 
who was then at Pepperrell, + mentions a very curious obſervar 
tion, as to their aftent and tuation. About nine o'clock 
(fays he) in the morning, after a ſhower, the vapours roſe from 
tlie ſprings in the low lands, in great abundance. 1 took no- 
tice of one large column that aſcended with great rapidity, to 

a conſiderable height above tlie higheſt hills, and ſoon ſpread 
into à large cloud; then moved off a little to the weltward. 
A ſecond eloud was formed in the ſame manner, from the ſame 
ſprings, but did not aſcend ſo high as the firſt : and a third 
was formed from the ſame places, in lefs than a quarter of an 
hour after the ſecbnd. About three quarters of an haur after | 
nine o'clock; theſe clouds exhibited a very romantic aj ce. 
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peared, in ſome places, Eten 5 in gthers, Blue 3 and, in others, 
of an indigo colour: the third cloud «appeared; almoſt gige. 


One of the gentlemen who obſerved here, mentions a Circ 
| ſtance of ſomewhat. a fiogular nature. — While the Garkneſ 


. | Is 4 


continued (fays he) the clouds w were.in quick motion, i 3 
- Frey 


ed, {kirted one over another; ſo as Apparently, and, I ſuppoſe 
rally, to form a conſiderable 1 of frata.: the lower. rar 


6 


tum of an uniform height as far as vifible that heig t con- 5 0 


iO 15 * i vo 


ceived to be very | ſmall from the mal e the We he- 


On, int 
rizon, and from this circumſ ance "obſerhad. 1 in the evenin 


* 
- Being 1 in the ſtreet T ſaw a perſon Wich 4 « lighted 1 Lore," ich 
occaſioned a reflection of a faint red light, t. Effe toa famt Au- 
rora Borealis, at a ſmall height above my head. Thb height 
at which the reflection appeared to he made, Was not more. than 
from twenty to thirty | feet.” —And i it was generally remarked, 


that the hills might be ſeen at 4 diftance i in ſome. dir T 


while the intermediate { Ipaces were greatly obſcured. and dark- 
ened. | 
vio) geri. 12 


O 


i ; + | : 4 ES 838 5 10 3599 
From theſe obſervations, it ems as if the yapours,, in ſome 


7 were aſcending ; ; in moſt, deſcending, , and i in all, very 
near to the ſurface of the earth. To this we may add, that 
doring the darkneſs, objects appeared to caſt a ſhade in every 
hl direction: and that, in many plaęes, there were ſeveral appear- 
1 ances or ootruſcations i in the atmoſphere, not unlike, the. Aurora 
1 Borealis but I do not find that there were any;ungommon. K 


F of the elect ric fre any where. ak that day. 
er u Having 


a 
7 þ 3 9 — 45 , : 
* 4 


2 ſeveral accounts, it, Was. alſo-mentioned,..that a number of anal birds were 
Found ſuffocated by the vapour. A number were! found dead in ſeveral of the 
new towns, round the houſes ; and ſome flew into the houſes, as I have been told 
by eye · witneſſes. Extract of a letter from Down, in Mew-Homp/bire, | * + 
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H aving Eee e. the phenomena, with ſuch obſervations 
upon' them, as T have been able to collect, I ſhall now endea- 
vour to account for the cauſe of this unuſual 5 appearance. 
From the obſervations that have been mentioned, we may 
conclude with much certainty, that the atmoſ phere, on the 
19th of May, was charged with an uncommon quantity of va- 
pour. That this was the caſe, is evident from the large quan- 
tity of ſmoke and vapour that appeared in the atmoſphere for 
ſeveral days before; which was ſo great, as to darken the ſun 
and moon, and render all objects, at a diſtance, of a dull and very 
hazy appearance. It was alſo evident, from the deſcent of thoſe 
large quantities of ſoot, or black aſhes, which, through a long 
extent of country, were found mingled with the rain that fell, 
and floating on the ſurface of the waters. And the cauſe from 
-whence the uncommon quantity of theſe vapours was derived, | 
1s eaſily aſcertained. - It is well known, that in this part of , 
America, it is cuſtomary to make large fires in the woods, for 
the purpoſe of clearing the lands in the new ſettlements. This 
-was the caſe this ſpring, in a much greater degree than is com- 
mon. In the county of York, in the weſtern parts of the ſtate = 
of Neu- Hampſhire, in the weſtern parts of this ſtate, and in 
Vermont, uncommonly large and extenſive fires had been kept 
up. The people in the newtowns had been employed in clear- 
ing up their lands this way, for two or three weeks before: and 
ſome large and extenſive fires had raged in the woods for ſeve - 
ral days before they could be extinguiſhed. In addition, there- 
fore, to what ariſes from evaporation, and thoſe exhalations 
vrhich are conſtant and natural, a much larger quantity of va- 
pour aroſe from thoſe large and numerous fires, which extended 1 
al on, our frontiers. As the weather had ben clear, the 
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air n yy the. Wick ſmall an yariable for ſeveral days 15 
vapours, inſtead of diſperſing, muſt have been riſing and con- 
ſtantly collecting in the air, until.the atmoſphere became 1 


charged with an uncommon quantity of them.. 


0 large nchen the, pu, Tus collect in the at- 
of che earths, Whereſoever, the < ecific gravity « 5 any vapour 
is leſs than the ſpecific gravity. of the ait, by the laws of fluids, 
ſuch.a vapour will aſcend in the air. Where the ſpecific gra- 
vity of a vapour, in the atmoſphere, is greater than that of the 
air, ſuch a vapour will deſcend. and. where the ſpecific gravity 
reſt e et or e in the atmoſphere, without aſcend- 
Ing or deſcending, , From the barometrical obſervations it ap- 
-pears, that the weight or gravity of the atmoſ phere was gradu- 
ally. growing leſs, from the morning of the 19th of May, until 
the evening. And hence, the vapours, in moſt places, were 
deſcending from the higher parts of the atmoſphere, towards 
the ſurface of the earth. From the obſervation made at Pep- 
 perrell, it appears, that in ſome places the vapours were aſcend- 
ing, until they aroſe to an height in which the air was of the 
fame ſpecific gravity; where they inſtantly ſpread, and floated 
in the atmoſphere :;—and this height was not much above the 
adjacent hills. From theſe obſervations, we are lead to con- 
clude; that the place where the vapours were balanced, or be- 
came of the fame ſpecific gravity as the air, muſt have been 
very hear this furface of the tn. And bebe we may ob- 
RTE; 2 © &# 211), 4 nien dien THIG 
That ſuch a Ae quantity 'of vapour, le in the atmſ- 


* phere, near the ſurface of the earth, might be ſufficient to "i 
uce 


— 


terreſtrial obj es, when they Lay near the ſurface of the earth, 
appear to have been greater "than i it was in darkenin g the 
ſun and moon, when their fituation was higher in ber atmo. 
There. 1 
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duce all the phetomena that were obſerved May I9, 1780, 


Thus the rern in WHO the dsr nel Latte on, Would be de- 
termined by the direction of the wind; Which accordingly Was Ob- 
ſerved to be from the S. W. The rler of the darkneſs would 
depend on the denlity, colour, and ſitüation öf tlie clouds ant 
vapour; and the x manner in which they would tranſmit, reflect, 
bir ak or abſorb” the” rays of light. The extent of the dark 
neſs would be as great as theextent of the vapour : 2 and the A 
ration of 1 it would continue until the gravity o F the air became 


1⁰ altered, that the vapours would change their ſituation, by an 


FRE 


*afcent or decent. All which particulars Will, I think, be 


found to agree very exactly with the obſervations that have betn 
mentioned. Nor does the effect of the vapours, in darkening 
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oh. 


* 


Upon: the Whole, it is evident, 3 the atmoſ 8 Was 
charged, in a high degree, with vapours ; and that theſe vapours 


were of different denſities, and occupied different heights. By 
this means the rays of light falling upon-them, muſt have ſuf- 
| fered a variety of refractions and reflections; and thereby be- 


come weakened, abſorbed, or ſo far reflected, as not to fall up- 


: on objects on the earth it in the uſual manner. And as the dif- 
b ferent vapours Were adapted by their nature, ſituation, or den- 


ity, to abſorb, or tranſmit, the different kind of rays, ſo the 


colours of objec would PO to be affected by. Ss, mixture 
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In what has been aid, I have endeavoured to A What I 
By to be the cauſe of the late unuſual darkneſs. I would not, 
however, be underſtood to aſſert, that there could not. be any 
other cauſes or circumſtances which might join to produce this 
unuſual appearance. Poſſibly there might be cauſes and cir- 
cumſtances of this nature, of which. we have no ſuſpi- 


” 


cion. But as the uncommon quantity and ſatuation of the va- 
pours in the atmoſphere might be ſufficient to account for 
the phenomena, it appears to me to be unneceſſary to look out 
for other cauſes, or to go into a particular examination of the 
various conjectures that have been advanced upon this ſubject, 
It may not be amiſs to obſerve, . that ſuch appearances, and 


1 the fame cauſe, have been obſerved before, in this part of 


America. In the Philoſophical Tranſactions, No. 423, there 


is an account of a remarkable darkneſs, which took place Oc- 


tober 21, 1716, O. 8. It is Gaid, © The day was ſo dark, 


that people were forced to light candles to eat their dinners by. 
Which could not be from any eclipſe, the ſolar eclipſe being 


the 4th of that month.” This obſervation was made by Mr. 


| Robre, a man of great ingenuity, and formerly a Tutor in the 


 Unverſity : but there is nothing faid as to the cauſe, or any other 
| particulars. Several perſons have informed me, that they re- 
member an uncommon darkneſs in the year 1732, Auguſt q, 


O. 8. and which was afterwards found to be occaſioned by an 


uncommon fire in Canada. It is to be wiſhed, that we could 
| find ſomething more particular upon this ſubject. 


| There was alſo a remarkable darkneſs at Detroit, October 


" 19, 1762, much like that of May 19 ; of which we have this : 


account, by the Rev. James Stirling, Phil. Tranſ. for 1763, 


vol. liv. p. 63. * Tueſday laſt, being the 19th inſt. (i. e. of 


October) 


* 


% 
* 
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bas October) we had almoſt total darkneſs for the moſt of the 


60 day. I got up at day break. About ten minutes after, I ob- 


e ſerved it got no lighter than before. The fame darkneſs con- 
* tinued until nine o clock, when it cleared up a little. We 


« then, for the ſpace of about a quarter of an hour, ſaw the 


body of the ſun, which appeared as red as blood, and more 
than three times as large as uſual. The air, all this time, 
„which was very denſe, was of a dirty yellowiſh colour. I 


was obliged to light candles to ſee to dine, at one O clock, 


_ notwithſtanding the table was placed cloſe by two large win 


e dows. About' three, the darkneſs became more horrible; 
* which augmented until half paſt three, when the wind breez- 


ed up from the'S. W. and brouglit on ſome drops of rain, 
or rather ſulphur, and dirt; for it appeared more like the 


te latter than the former, both in ſmell and quality. T took a 
« leaf of clean paper, and held it out in the rain, which ren- 
« dered it-black'whenever the drops fell upon it; but, when 


held near the fire, turned to a yellow colour; and when 
burned, it fizzed on the paper like wet powder. During this 
* ſhower, the air was almoſt ſuffocating with a ſtrong ſulphu- 


1 reous ſmell.It cleared up a little after the rain. N 
„There were 1 conjectures about the cauſe of this r na- 
* tural incident. The Iadians, and vulgar among the F rench, 
« ſaid, that the Engli , which lately arrived from Niagara i in 


Me the veſſel, had brought the plague with them. Others ima- - 
« vined, it might have been occaſioned by the burning of the 


« woods : but I think it moſt probable, that it might have 
been occaſioned by the eruption of ſome yolcano, or ſubter⸗ 


« raneous fire, whereby the ſul phureous matter may have been 


emitted in the air, and contained therein, until, meeting with 
wy ſom? 
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rain.“ 

We have a account «of this phenomena, ; in a letter er | Rom 
an officer, who was then at Detroit, to a friend at V iImington, 
in Pennſylvania. © The 19th of this month, (Ober, 1762) 
was the moſt extraordinary dark day, perhaps, eyer ſeen in 
the world. At nine in the morning, it was ſcarce cher 
ce than at break of day, and ſo continued till about twelye 
* o'clock, the air being. very full of ſmoke, accompanied with 
sa ſtrong ſmell, as, of wood, ſtraw, and other combuſtibles, 
„ when burnin g. At half an hour after one, it was ſo dark 
« that we were obliged to light candles to dine by. At this 
e time it rained a little; with which fell a quantity of black 
« particles, like aſhes, as turned every thing it fell upon black. 
Even the river (which is twice as wide as Chr: i/tiana i in Penn- 
6 ſylvania 7 was covered with black froth ; which, when ſcum- 
« ed off the ſurface, reſembled. the lather of ſoap, with this 
difference, that it was (and as black as ink) more greaſy. At 
e ſeven in the evening, the air was more clear, and the diſagree- 
4 able ſmell was now almoſt gone. We have ſince been in- 
formed, by people who were twenty miles from hence that 
e day, that the darkneſs, rain, and ſmell, was the ſame with 
ce them.“ 


There does not appear to have been any thing to ſupport . 
conjecture of a volcano, ſubterraneous fires, and Sulphureous mat- 
ter. In all other particulars, the phenomena agree to thoſe 
that were obſerved among us, and ſeem to be derived. from. the 
Lame cauſe. 

Felix, qui potuit rerum Fans coſas, bf 

Atque metus omnes et inexorabile Jatum 


8 * pedibus. 


v. 2h Aton m hi Een 7 Lighriblg 6 on tao „ as 
e City of Philadelphia. In a Letter from the Hon. AR - 


Tun Lee, Eq; F. A. A. to the Hon. Janes BowDv1N, 
bs Ss oe 


7 Philadelphia, July 29, 170. 
8 IR, 


lightning, attended with phenomena that are curious, 
and may be uſeful ; I therefore flatter myſelf,. that a an account . 
of them will be agreeable to your Society. 


On the 26th June, 178 17 about ten o clock at night, a 3 
houſe i in Market-ſtreet, called Mrs.- Houſe's, occupied by ſeve- 
ral Members of Congreſs, was ſtruck by. lightning, -which en- 
tered through. the ceiling of the garret, leaving what appear ex- 
actly like two bullet-holes. It then glanced along the door, 
tracing its paſſage hy a blackiſh line, in an oblique direction, to 
an iron hinge and paſſing from the. uppermoſt binge to the 

loweſt, pierced thro” the ceiling into the room below ; Where, 

meeting immediately with the bell- wire, it was conducted by 
it, through all the chambers down two ſtories, till lee at 

the bell, which hung over a back door. near. the kitchen ; and 

its conductor ending there, it ſplit the door. to pieces. Penm 

this bell there was a wire which ſhould have gone to tho ſtreet 
door, but was broke: yet where the bell- handle (Which was 
iron) ended upon the frame of that door, che neareſt pannel 
was ſplit to pieces. It-is-therefore ſuppoſed, that this was a ſe- 

parate portion of the electrical fluid, which was attracted by the 
iron rod which formed the bell- handle out- ſide of the door. 


The 
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The houſe was ſhingled, and one ſhin gle appeared looſened. A 
man was in bed in the garret directly under where the fluid en- 
tered, and muſt have been ſmitten by it, had not the iron hinge 
. drawn.it from that direction to itſelf. The hinge was two feet 
from one hole, and two feet and an half from the other in an 
oblique direction. The angle, at the corner of the hinge near- 
eſt the holes, was left very bright; and, probably, that angle 
operated as a point to attract and receive the electrical matter. 
The wire, in many places, was melted ; and, dropping, burnt 
the floor. One of the gentlemen, who was in bed i in one of the 
rooms, leaping out upon the floor, burnt the ſoles of his feet, 
where they touched the wire. To others, the wire ſeemed to 
be in flames, and a ſulphureous ſmell remained'in the chambers. 
The houſe is higher than any that was near it, ſituated on the 
ſouth fide of the ſtreet ;—has no point, or conductor, fixt to 
It was ſtruck at the weſtern and eaſtern ends; and the back 
door, which communicated with the bell- wire, is on the ſouth 
fide. The other that was ſtruck, was at the eaſtern end. 
On the 8th of July, 178 1, the wind being at the northward of 
weſt, but variable, the houſe of Dr. Shipper, jun. [Plate III. Fig.1.] 
was alſo ſtruck, in a manner that will be beſt underſtood by the en- 
9 cloſed ſketch, or ground- ſection, [Fig. 2. ] of the houſe ; though, 
1 | 3 | to comprehend it, we muſt ſuppoſe, that the courſe of the wire, 
| ; repreſented by the dotted lines, is along the ceiling, inſtead of tage 
= floor, as is here repreſented. The traces of the lightning, that 
| | appear in the houſe, (for there are none outſide) are theſe. — 
4 the place where the broken wire ends in the paſſage, and is coil- 
= | ed up at 4, the plaiſter is beat off, about the ſize of a large hand 
4 expanded, to the brick wall, which is uninjured. Between the 
bells, à and 5, the ceiling is raiſed and cracked, in a 2 * 
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reckion, from one to the other, but not fallen off. At the front 
door, in the corner, about two feet from the floor, the plaiſter 
is broke off, as at u, in the other end of the paſſage: but there 
4s an apparent trace of the lightning on the bricks, in a blueiſh 
mark. There is no communication between this and the wire, 
which runs along the ceiling over it fixteen or ſeventeen feet diſ- 
tant; nor any iron near, except it be the back of the fire place 
on the other ſide of the wall, oppoſite to where the plaiſter 18 
beaten off. In the dining-room, the wire is melted from o to p, 
and again from tor; all the remainder being entire, and the 
reſt of the wire, in the other parts of the houſe, and the out- 
fide, uninjured. The pieces of wire that fell on the floor, burnt 
deep holes in it. The conductor being examined, was found 
to be in good. order; but the point, which was copper, was 
melted fo as to form a ſort of button; which had not that de- 
gree of at which thoſe, killed in the fuſion of cop- 
malls This effect upon the point appears, . to be 
of an older date. The conductor is about half an inch diame- 
ter, enters about two feet into the ground, and is fixt to the 
wall by fix iron ſtaples ; none of which are nearly oppoſite to 
the wire in the dining- room. Mrs. Shippen felt an electrical 
ſhock as ſhe ſtood in the paſſage up. ſtairs, with her hand on an 
iron latch. Theſe are the facts ;—and the electricians here dif- 
fer in their opinions, about the manner of the electrical fluid's 
meeting with the bell - wire. Some think it deſcended through 
the conductor; but being in a greater quantity than the earth 
would imn dia dy receive, part quitted . the conductor, and 
paſſed through the wall to the wire neareſt the conductor. The 
wire ne ſeems to lead to this — 

H h ut 
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but it-is alſo melted in aremoter part ; which feems to ſhew, that 
it was owing to partial defects in the wire: and if the fluid had 
quitted the conductor, it would naturally have paſſed off by the 
ſtaples that enter the wall, and ſhewn its effects in various parts, 
as they directed. The other opinion is, that it was conducted 
down the wet roof of the kitchen, which is of ſhingles, unto the 
corner, where, at d, it met with the bell- wire on the outſide of 
the wall ; when part went into the dining-room, and another 
part into the kitchen; and paſling from the firſt bell to the ſe- 
cond, (which is about a foot from the firſt, while the third is 
between two and three feet off) and by its wire was conducted 
into the paſſage to the coil, at #, where it took to the wall, and 
paſſed away. The ſtroke at the front door, muſt have been from 
a ſeparate ſource : for it does not, on a minute examination, ap- 
pear probable, that it penetrated through the wall of the din- 
ing-room at the corner, o, (where the crank of the bell-wire 
is faſtened to the wall by a ſmall iron nail, entering about two 
inches) and fo from that, paſſed: to the wire in the paſſage; 
which continues from thence to the front door. Not the leaſt 
fign of injury appears upon the roof of the landry ; nor ex- 
ternally, upon any part of the houſe: 
From theſe obſervations'we may conclude, that the manner 
in which the bell-wires: are diſtributed in a houſe, is of great 
moment ; and that they ought always to be dif] poſed with a 
view to the poſſibility of their becoming conductors. From 
the plaiſter being deſtroyed, and the bricks uninjured, it would 
ſeem that brick is a conductor, and therefore carried off the 
fluid without any further effect. That the points of conductors 
fhould be examined from time to time; becauſe, in the ſtate 
in which that of Dr. * 0 lau was found, and had pro- 
bably 
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bably been for ſome time, it would by no means anſwer the end 
of putting it up. That a conductor on each corner, or on 


each chimney of a houſe, eſ gy if of any yy is necellary, 
to peer it yy: 


A LEE: 


P. 8. Suppoſing that the fluid came to the uppermoſt oil 
of the wire, at d, firſt, it would ſeem that it did not part with 
that wire, in any portion, to go to the other, which ran cloſe » 
to it, and entered through the fame holes ; nor even to that 
which goes into. the parlour, and is attached to it, but kept to 
the fame wire till it ended ; which is conformable to what we 
ſee in experiment. 


Eng 


JI 


A ſection of Dr. Shippen's houſe, which muſt be ſuppoſed to be 
that of the upper parts at the ceiling, in prder to underſtand 
the courſe of the bell-wires, and the paſlage of the electri- 
cal fluid. ; 


2, The bell in the kitchen, which anſwers to the parlour 
and dining-room, by the wire which pierces the kitchen wall 
at d, and runs outſide of the paſſage wall to that of the dining- 
room, which it pierces at e, and is continued to the chimney, 
ending at /. The portions of it, between o p, and q r, having 
been melted by the electrical matter. 

b, The bell which anſwers to the front door : but the wire 
was broken at /, and hung down upon the wall, ending in a 
coil at E. The bell 5, is alineated with the bell a, and much 
nearer to it than the third. i 

c, The bell which anſwers to the bed-chambers up ſtairs, by 
the faint dotted line, which pierces the wall with the firſt wire; 

H h 2 runs 
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runs dts with it, and is fixt-in-the wall, in the corner, by, a 
crank, which is about three inches below that of the dining- 
room, or firſt wire; and when it has pierced the wall into the 
dining-room, at the corner, e, makes · a ſhort turn, and paſſes 
through the ceiling up to the chambers. At g, a wire goes 
dard to the parlour. 

u, The place where the. plaiſter was beat off in the paſſage 
at ts front door; as it was at the other end of the paſſage, 
directly under the bot, 1 

5, Suppoſe to be the roof of the kitchen, ending directiy 
over, and about twelve fect above the crank of the wire, d. 
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VI. an Account 27 the Effects of Ligh tning on 4 large Rock | 


in Glouceſter. In 4 Leiter from the Rev. ELI FonmER, © 
£0 the Rev. Manaszzn CuTLER, F. A. A. 


Glouceſter, July 3. 1783. 3. 
REVEREND _—_ 


rock, of the contents of near ten feet ſquare above ground, re- 


the remaining body in ſeveral directions, though not very deep. 
Then it ran down on the weſtern ſide of the rock in three direc- 


tions, or main hranches, each branch marking its path with 


A chalky colour, tinged with blue. The lightning fo R. 


trated the ſolid ſtone, as to alter the texture of its parts, and 
ehange its colour an inch deep; Which ſtil remains on a large 


piece of the rock now by me. When theſe three branches 


reached the ground, they took different routs. One, that 


ſeemed to contain the greateſt quantity of the fluid, took its 
courſe northward, rending the ground, and throwing up cart- 


loads of earth when it met with large rocks. Some large rocks, 
whoſe ſurfaces were nearly on a plain with the earth, it paſſed 


over, with only marking its path, about an inch and an half 
wide, with the fame colour as on the rock it ſtruck ſirſt: then 


N che 18th of March, 1562, we had a moſt ſevere. clap 
of thunder, and its effects were moſt ſurpriſing. A large 


ecived the full weight of its ſhock. It ſtruck the rock near 
«he top, and made an impreſſion like that of a cannon- ball. It 
broke off near twenty: pounds of the ſolid ſtone, and cracked 


it entered the ground, and tore up the turf about an inch deep. 
At a rock in its way, which roſe ſome inches above-ground, it 


divided itſelf into two equal branches, turning up the turf from 
444 
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the baſis of the rock, till they met on the oppoſite ſide, and 
paſted much the ſame courſe, till it came to another rock, not 
quite ſo high, nor of ſo wide a baſe. At this rock it entered 
the ground, and raiſed it from its bed about three inches, tho 
it was of ſeveral tons weig Sht; which was the laſt effects I could 
diſcover of it. N 1 
The ſecond main branch, which ſeemèd to SSntzin the next 
greateſt quantity, took its rout weſtward by a ſtone wall ; on the 
north fide of which was a bank of ſnow, about fix inches deep, 
and which was now in a watery ſtate. It followed this wall under 
the ſnow, rending and removing ſome of the foundation-ſtones, | 
and undermining others. Though it paſſed chiefly on the north 
fide of the wall, under the ſnow, yet it was not confined to 
that ſide ; for it croſſed under it ſeveral times, before it got to 
the diſtance of fifty yards. Then it divided itſelf into two 
branches; and one turned off ſouthward, acroſs a piece of graſs- 
land, a little deſcending towards the ſouth, about two rods"; 
-which brought it upon a plain, or level, with the ridge of a 
barn, which ſtood on a beach near the ſea-ſide; about fifty rods 
diſtant from the above-faid graſs- plot. It entered at the weſt 
end, juſt below the peak, —paſſed on the under fide of the ridge- 
pole to a king-poſt, where it again divided into two branches; 
one ran down the poſt like an engraver's tool, within four feet 
of the ground, where about one third part of the poſt was hewed 
off; and on the oppoſite ſide was a ſpike, which was juſt en- 
tered into the wood, and ſtood horizontal :—it paſſed round the 
poſt to the head of the {pike ;—paſſed over the head, —drilled 
a {mall hole, returned along the ſpike to the poſt; and then, 
Plintering it, continued its courſe to the ground, and n o fur- 
ther traces appeared. The other branch continued its hy 


On 
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om the ridge-pole to the end; ran down a principal to a cor- 
ner poſt, which it puſhed down, rending the board which co- 


vered it. In its way to the ground it left the poſt, and paſſed 
over two iron bolts that hung a gate to the poſt, leaving a froſt- 


ed tract on them returned to the poſt again, and continued 
to the bottom, which reſted on a flat ſtone; and then paſſed 
acroſs the beach, about fix. or: eight rods, throwing up the 
ground and pebble-ſtones, till it came to the water's edge, and 


no further effects could be ſeen. The other. branch, at the F 
wall, continued its courſe by it, producing fimilar effects * 


before it divided, until it came near a pond of water, when it 
entered the ground, and broke out near the water's ed ge, mak- 
ing a ſmall hole, and could be traced no further. 

The third main branch, at the rock firſt ſtruck, bent its 
courſe eaſtward. In ſome places it plowed deep furrows in the 
earth, —throwing up large quantities of earth and ſtones, and 
threw ſome ſtones, of twenty pounds weight, to the diſtance 


of four rods. In other places, it only marked its path as a 
lambent flame, without removing the lighteſt bodies that lay in 
its way, continuing its courſe to a ſmall collection of water, 


and there ceaſed. : 
A number of perſons, within the circle of two hundred yards, 
very ſenſibly felt the ſfiock. [Thoſe that were abroad were 
thrown to the ground, and remained ſenſeleſs ſome minutes: 

thoſe that were in the adjacent houſes, felt an effect, or ſhock, 
like that of electricity; by which ſome parts of the body ſuffer- 
ed more than others. A young woman, who was leaning with 
her elbow againſt a jamb of a chimney, felt it ſtruck numb, and 
remained ſo for ſome hours; and, when it began to recover, 
it was in very great pain. Another woman was ſetting with 


her 
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her ſeet upon a hearth, who rfelt a violent Hock acraſs lier legst 
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and her feet and about r * 4% nnn | 
for ſome time. 

Thus, Sir, I have geen you. the patticulats of the cibptiſing 
operations of the lightning; and you may depend on all that 
I have related to be fact, as I critically examined the whole the 
next day, and made minutes of the fame, while on the ſpot: 
And you may communicate as much of it as you pleaſe to your 
learned 8 

"x am, Sir, &c. 
: ELI FORBES. 

0. 1. Cutler, 12 


N. B. I have encloſed an imperfect 4 ſketch, [Plat III. 
Fig. 3:] which may aſſiſt you in DEN your ideas of che va- 
rious courſes of the lightning. 
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VI . An Account of a very. Curious Si f the oleftri. 
cal Fluid, produced by raiſing an electrical Kite in the Time of 
4 Thunder-ſhower. In aLetter from Lo AMNMI BALDwin, 
Eh: F. A. A. to the Rev. Josg PH WILLARD, Prefident 
of the Univerſity at Cambridge, d V. Preſ. A. A. 


Woburn, May 26, 1783. 
ReveranD SIR, | 


N July, 1771, I comfirndicd: an deftrical kite; the ſtem 

'of which was about four and an half feet long, and the 
breadth, at the extremities of the bow, about two feet : the 
under fide was covered with filk. About eight or ten wires, 
of the fize and length of worſted knitting-needles, ground at 
one of their ends to a ſharp point, were, at theit oppoſite ends, 
inſerted into the Mem, at equal diſtances, from one extremity 
to the other. A very ſmall wire was placed along the ſtem, 
with a turn round each point: and each end of the wire, paſſ · 


ing through the ſtem, was continued, entwined round the bel- 
ly-band, until they met, and communicated with the main 
flying line, by which the kite was raiſed. This line was a 


ſmall, hard cord, and was ſoaked in water, previous to raiſing 
the kite. I alſo prepared a filk line, in order to inſulate the 
kite after I had raiſed it to the height intended, *© 

My deſign was to make ſome experiments in the time of a 
thunder-ſhower, whenever a favourable opportunity ſhould offer. 


A few days after, there appeared a very heavy thunder-ſhower 


riſing from the N. W. attended with a violent wind, which 
was then only evident. by, the motions and convulſions of the 


clouds. Circumſtances, by: this time, became-favourlible for 
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my deſigns, although it was yet calm where I was. I made 
ready-my apparatus 3 and the wind freſhened up, and preſently 
blew a conſiderably hard gale. The higheſt verge of the riſing 
cloud was not yet elevated more than to the fifty- fifth or ſixtieth 
degree from the horizon! but attended with the moſt piercing 
ſhafts of lightning, and tremendous thunder that I had ever be- 
held or heard, at the fame diſtance, —and the zenith ſtill ſerene. 
I adjuſted the lines of the kite as near as I could to the ſtrength 
and power of the wind, and ſoon raiſed it to the height of 
ſome lofty trees, which ſtood near my houſe, or perhaps ſome- 
thing higher, but I am ſure not much. By this time I diſco- 
vered a rare medium of fire between my eyes and the kite. —I 
caſt my eyes towards the ground ;—the ſame appearance was 
there. I turned myſelf around; - the fame appearance ſtill be- 
tween me and every object I caſt my eyes upon.— I felt myſelf 
| ſomewhat alarmed at the appearance. I ſtosd, however, and 
reaſoned with myſelf upon the cauſe, for ſome time, but gained 
very little ſatisfaction, — the ſame fiery atmoſphere ſurrounded me, 
only more bright and apparent. I was about to diſcontinue 
my experiments for that time; but reaſon accuſed imagination 
with error ; and ſuppoſing it might poſſibly be only fancy, not 
knowing the cauſe of ſuch an appearance, and feeling no very 
bad effects from it, I continued to raiſe the kite. The cloud 
had not yet quite obſcured the heavens over me, but appeared 
ſtill to be very highly, though unequally, charged with the elec- 
trical fluid; which, by gaining an equilibrium, cauſed an in- 
ceſſant rattling, as if the heavens were rending aſunder. All this 
time, the fiery atmoſphere was increaſing and extending itſelf, 
with ſome faint gentle flaſhings; but with no other effects upon 
me e than n weakneſs in my joints and limbs, and a m_ 5 
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of liſtleſs feeling: all which might poſſibly be only the effect 
of ſurpriſe:— however, it was ſufficient to diſcourage me from 
any further attempts at that time. I drew in the kite, and re- 
tired into a ſhop, which ſtood near my houſe, and continued 
there until the ſhower (which as et very ſevere) was over, 
and then went into my houſe, where I found my parents and 
family vaſtly more ſurpriſed than I had been myſelf ; who, after 
exprefling their aſtoniſhment, informed me, that I appeared to 
them (during the time I was raiſing the kite) to be in the 
midſt of a large bright flame of fire, attended with flaſhings ; 


and expected, every moment, to ſee me fall a ſacrifice to vu | 


flame. The ſame was obſerved by ſome of my nei ighbours, 
who lived near the place where I ſtood. 
' I ſhall make no remarks, at this time, upon the cauſe ; but 
| leave it for the preſent to the conſideration of the learned. 
I am, Sir, &c. 
I LOAMMI BALDWIN, 


The Revs. Profilent, Willard, Correſtondings 
Secretary of the American aue. of 


Ares and Sciences. . 5 «1 
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VIIT. Obſervations and Conjetures on the Earthquakes of 
New-England. By Profeſſor WiLLIaMs, F. A. A. 


F* looking over ſome _of the hiſtories of New-England, I 
obſerved, that the religious turn of mind which diſtinguiſh- 
ed the firſt planters of New-England, had lead them to take 
notice of all the Earthquakes which happened in the country, 
after their arrival. Several of them ſeemed to be pretty well 
deſcribed ; and in ſome of their phenomena, there ſeemed to 
be an agreement. As ſeveral of theſe accounts were. contained 
in writings but little known, I thought it might be of ſome 
ſervice to philoſophy, if a particular account of them could be 
collected. This is what I have attempted in the following trea- 
tiſe. In the /r/# part of it, I have ſet down the moſt particu- 
lar accounts I could find of their phenomena. The fecond con- 
tains obſervations and remarks upon their agreement and opera- 
tions. In the 24:7, conjectures are propoſed as to their cauſes : 
and in the fourth, ſome general reflections are © added as to 2 
nature, uſe, and effects. ä 


The moſt likely way to come to the knowledge of their 
cauſes, is to obſerve all the phenomena that attend them. That 
the reader might have a true account of theſe phenomena, it 
was my endeavour, in the accounts and obſervations, to note 
all the particulars that ſeemed to relate to them, however mi- 
nute or trivial ſome of them might appear. With this view, 
I conſulted all the accounts I could find. From ſeveral of them, 
(the Honourable Profeſſor Yinthrop's Lectures on Farthquakes, 
in particular) I have received much help. Others referred to 
authors of which I could not have the advantage of a peruſal. 
That gentlemen of ſcience might have it in their power to ex- 
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amine with what fidelity and care the accounts are drawn up, or 


how far they might be depended upon, I have conſtantly refer- 
red to the authors from which they are taken. Some of the 
accounts, I am ſenſible, are greatly imperfect: as all our con- 


jectures, theories, and reaſonings, muſt depend on the accounts, 


it is much to be wiſhed, that ſomething more accurate and per- 


fect, as to ſeveral of them, might be tranſmitted down to err ; 


terity. 


What is propoſed as to their cauſes, will be judged of, Tp the. 
degree of probability and evidence with which it is attended. 
In all philoſophical hypotheſes, a writer is in danger of making 
more of his ſubject than will bear a ſtrict examination. I have 


found ſome difficulty in guarding againſt. this: and whether, at 
laſt, 1 have not carried conjectures, in ſome things, too far, the 


reader muſt judge for himſelf. After all, the revolutions of time 
will afford the ſureſt proof of the truth or errors contained i in 
the following pages. I would, therefore, make it my requeſt: 
to poſterity, to note, with care and accuracy, the phenomena 
that may attend any future earthquakes in New-England.; ; that, 
if what is here advanced as to their cauſes; ſhall'be found to be 


true, it may be confirmed; but, if found to be falſe, it may 


meet with the fate of other errors, and be rejected. The cauſe 
of truth and ſcience, is of. infinitely more importance, than 


any of our ſchemes or conjectures : and this is what I with 
may prevail, in all countries, and in all ages. 
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An HISTORICAL ACCOUNT of che EARTHQUAKES 
ef NEW-ENGLAND: | | | 


'T H E Engliſb arrived at Plimouth, in New. England. No- 
vember 11, 1628. The earthquake that happened in the 
country after their arrival, was on July 2, 16 38, O. 8. The 
manner of its approach, and the - vivlence to which it aroſe, are 
pretty well deſcribed in accounts which are yet exiſting. It is 
deſcribed as having been preceded with a rumbling noiſe, or low | 
murmur, like remote thunder. As the noiſe approached, the 
earth began to quake, till the ſhock aroſe to ſuch a violence, as 
to throw down the pewter from the ſhelves, ſtone walls, * 
the tops of ſeveral chimnies; and, in ſome places, made it dif- 
ficult for people to avoid falling. The cour/e of this earth- 
quake, in ſome of the accounts, is deſcribed as being from the 
weſtward to the eaſtward. In others, it is repreſented as com- 
ing from the northward, and going off ſouthward. It is not 
likely any great care, or accuracy, was .employed, to determine 
what particular point of the compaſs the roar or ſhake came 
| from ; but only to fix it to that, which was judged to- be the 


neareſt cardinal point, which ſome thought was the weſt, others 
the north. It i is moſt probable, therefore, that a middle courſe, 


from about north -welt to ſouth-eaſt, was the true ; as this will 
beſt agree with, and reconcile all the other accounts that were 
given of its courſe. To what extent this earthquake reached, | 
on any point of the compaſs, we have no way to determine.— 
It is ſaid in general, that it reached far into the land, and was 
obſerved by the Indians much beyond any of the Engliſh ſettle- 
ments, which then were but of ſmall extent. And alſo, that 
ſome veſſels, which were near the . were ſhaken by Fu 
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In about half an böür there was another ſhock, but not! 10 tk 
or ſtrong as the former. 4 | | 


Omitting a ſhock on October 29, 165 3 as too final to. o- 
caſion a general notice, the next memorable earthquake, was in 
1658. In all the ancient hiſtories, this 1 1s mentioned as a great 
earthquake. But I cannot find any account of the month, day, 
violence, courſe, effects, extent, or any other particulars of i it. 


On January 26, 1663, O. 8. “at the ſhutting in of the | 
evenin g. '+ another memorable earthquake ſhook Neu- Eng- 
land. From the general expreſſions the writers who ſpeak. of it 
uſe, it ſeems to have been one of the greateſt this country ever 
felt. It is repreſented as being preceded with a great noiſe and 
roar. Mention is made of the houſes rocking, the pewter fall - 
ing from the ſhelves, the tops of ſeveral chimnies falling in, 
the inhabitants running out into the ſtreets, paſſengers being 
unable to keep on their feet, &c. As to its courſe, duration, or 
extent, nothing 1 is to be found in any of the New-England wri- 


ters. But they are well deſcribed in the accounts that were 
given of this earthquake in Canada. | 


At the fame time, February 5, 1663, N. S. about half an 
hour after five in the evening, a moſt terrible earthquake began 
there. The heavens being very ſerene, there was ſuddenly heard 
a roar, like that of a great fire. Immediately the buildings 
were ſhaken with amazin g violence. The doors opened and 
ſhut of themſelyes, with a fearful clattering. The bells ran g. 
without being touched. The walls ſplit aſunder. The floors 
e 678 wah down. a elde C442 on the appearance of 

3 | 27 ee 


* Vide je psd, HubbarÞs, and Mortow's accounts of this earthquake, © 
+ Morton. | 
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ꝓrecipices; and the mountains ſeemed to be moving out of 
their places: and amidſt the univerſal craſh which took place, 
moſt kinds of animals ſent forth fearful crieg and howlings. 

The duration of this earthquake was very uncommon. The 
firſt ſhock continued half an hour before it was over; but it 
began to abate in about a quarter of an hour after it firſt began. 
The fame day, about eight o'clock in the evening, there was a 
ſecond ſhock, equally violent as the firſt ; and in the ſpace of 
Half and hour, there were two others. The next day, about 
three hours from the morning, there was a violent ſhock, which 
laſted a long time : and the next night, ſome counted thirty- 

two ſhocks; of which, many were violent. —Nor did theſe 
pt er ceaſe-until the July following. 

:New-England and New-York were ſhaken with no leſs vio- 
Hence than the French country. And, throughout an extent of 
three hundred leagues from eaſt to weſt, and more than one 
hundred and fifty from north to ſouth, the earth, the rivers, 
and the banks of the ſea, were ſhaken with the fame violence. 
The ſhocks ſometimes came on ſuddenly ; at other times by 
degrees. Some ſeemed to be directed upwards ; others were 
attended with an undulatory motion.—And throughout the vaſt 
extent of country to which they reached, they ſeemed to re- 
ſemble the motions of an intermitting pulſe, with irregular re- 
turns; and which commenced throu gh the whole at the ſame 
hour. 

This nn was attended with ſome remarkable effefts. 
Many fountains and ſmall rivers were dried up. In others, the 
water became ſulphureous : and in ſome, the channel in which 
they ran before, was ſo altered that it could not be diſtinguiſhed. 
Many trees were torn up, and thrown to a conſiderable diſtance. - 
| And 
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And fore mountains à Speise | to be much 88 * ur 
Half way between Tadouſſac and Quebec, two mountains were 
Maken down: and the earth thus thrown down, formed a point 
of land, which extended half a quarter of a league into the ris 
ver St. Lawrence. The iſſand' Aux Coudres, became larger 
than'i it was before : and the channel in the river, became much 
altered.* x 
From theſe accounts it is evident, that Canada x was 3 the cher 
ſeat of theſe concuffions : : and of, conſequence, as it proceeded 
from thoſe: parts, its courſe. muſt hae been, from ſome point 
between the we eſt and north ; POM much the ſame with 
that of 1638. B r t 
After an interval of ry. LD years, (in hh here. , 461 
been ſeveral ſmall: ſtocks, but none ſo violent as to occaſion * 
very long rememb fans f) there came on another very memo- 
| rable one, October 29, 1727, O. 8. About 10. 40, P. M. 
in a very clear air and ſerene ſky, when every thing ſeemed to 
be in a moſt perfect calm aid* tranquility, a heavy. rumbling. 
noiſe was heard“ At firſt it ſeemed to be at a diſtance, but in- 
creaſed as it came near, till it was thought equal to the roar « of 
a blazing chimney, and at laſt to the rattling of carriages, driv=. 
ing fiercely on pavernents. In about half a minute from the 
time ths repre» was 5 firſt heard, K e came on. It 
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+ Jo Phil Tran. No. 437. mention i is * ee 8 76686 
and 1669. Dr. ' Mather ſpeaks of earthquakes in 1670 and in 1705. There was 
_another in 1720 on January 8. But theſe, with ſome others, having been too 
ſmall to occaſion à general notice, and being only mentioned without any partieu - 
lar N of them, are paſſed by, as not affording us any Tight with _ to the 
e, cauſe, or Clos of emmys 147 | $4 
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was obſerved by thoſe that were abroad, that as the ſhake. paſſed 
under them, the ſurface of the earth ſenſibly r. roſe up up, and then 
ſunk down again ;- which muſt have produced : an undulation of 
the earth, or a motion like'that of a wave, both perpendicular 
and horizontal ; firſt riſing in a perpendicular direction, and as 
it ſubſided, ſpreading itſelf in a horizontal direction all around, 
The nature, therefore, or kind of the motion, was undulatory. 
The violence of the ſhock, like that of the other great earth- 
quakes, was ſuch as to cauſe the houſes to ſhake and rock, as if 
they were falling to pieces. The doors, windows, and mov- 
ables, made a fearful clattering. The pewter and china were 
thrown from their ſhelves. Stone walls, and the tops of ſeveral 
chimnies were ſhaken down. In ſome places, the doors were 
unlatched and burſt open, and people i in great danger of falling, 
There were various Opinions as to the duration of this earth 
quake. The moſt probable i is, that the ſhake began about half 
a minute after the roar was firſt heard, and roſe to its greateſt; 
height i in about a minute more ; and was about half a minute 
in going off. Whence, the duration may be ſuppoſed to have 
been about two minutes. It was very generally agreed, that the 
courſe of this earthquake was from north - weſt to ſouth-eaſt. 
The noiſe and ſhakes, it is ſaid, ſeemed to come from 
6@  north-weſtward, and to go off ſouth- eaſterly; and ſo rg 
et houſes ſeemed to reel.” This, account of its courſe, was 
confirmed by all the others, one or two excepted, Which differ 5 
ſo much from one another, that nothing can be determined 
from them. With regard to the Iimits of this earthquake, it 
extended from the river Delaware, in Pennſylvania, ſe ſouth-weſt, * 
to Kennebeck, north-eaſt. At both theſe, places it was afibly, 1s 
fels, thongs. the ſhake was but ſmall. Its extent, therefore, 
Wa 1 + Zac e et bo e 
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ow Guth-welt to. north-eaſt, muſt at leaſt ned + vir 
hundred miles, and probably many more. As to its other 
limit, from north-weſt to ſouth-eaſt, we have no way to de- 
termine how far it extended. It was felt by veſſels at ſea, and 
in the moſt remote weſterly ſettlements, As it came from the 
unknown parts, between the weſt and north, and paſſed off into 
the ſea, it is probable it might run . thouknd _ in mr 
a courſe. n 64106197 
„There were & ect je 8 this e Wa 
ſeem worthy of remark. Beſides what is common, as to the 
throwing « down pewter, 2 &c. it was obſerved, that ſe- 
veral ſprin g of water, and wells, that were never known to be 
4 or frozen, were ſunk far down into the earth. Some were 
dried 3: 5 The quality of the water mended. in ſome, and ſo 
altered in others as to freeze, in moderate. weather. Some ſpots 
of firm dry i ſoil, became perfect quagmires; and others, that 
were full of r mire, and water before, became more dry. The 
centre of this earthquake, or place of greateſt violence, ſeems: 
to bave been at Nee a tomn which lies at the mouth of 
Merrimac l- River. There, (according, to Dr. Colman Eins 
count). 8 the earth 3 and threw, up ſeveral loads of a tine : 
« ſand and aſhes, mixt with ſome ſmall remains of ſulphur; 
*« ſo that, taking up ſome of it between the fingers, and A 
" ping it into a chaffing-diſh of bright coals, in a dark place, 
once in three times the blue flame of the ſulphur Would 
« plainly ariſe, and yield a very ſmall ſcent. By this it ſeems . 
an Arent that it was a ſulphureous blaſt which burſt open the 


6 22263 U —4 


EW w up the caleined es Con- 


_ ee ee eee 
1 Phil. Tran. No. 409. What is here ſaid of in its Fas ſulphureous blaſt, ſeems 
to be confirmed by the account which Mr. Dudley ſent to the Royal Society, in 


which 
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cerning this earth which was aten up, the Rev. Mr. 


«© ſmell of ſulphur, that the family could ſcarce bear to be in the houſe 1 
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Lowel, 
-miniſter in Newbury, mentions an uncommon circumſtance. 
* One thing (fays he) I may add, Which i is yery remarkable, 
and which may be depended on: that about «he middle of 
April, that fine ſand, which was thrown up in ſeveral places. 
in this pariſh, at the firſt great ſhock, October 29, had a very 
t offenfive ſtench ; nay, was more nauſtous than a putrifying 
corps; yet, in a very little while after it had no ſmell at all. 
How long it was before it begun to have this ſtench I am 
not certain. I know it had it not at firſt : and, I believe, it 
<< was covered with ſnow till a little while before.- — There i is no. 
* ſmell now.“ Theſe accounts refer to matters ſo eaſy. to be 
known, that there is no room to ſuſpect that the authors (both. 
gentlemen of a philoſophic taſte, as well as of eminence in their. 
particular profefſions) could be miſtaken. - And it ſeems bigh- 
1y probable, from their obſervations, that the ſand which Was | 
thrown out by the earthquake, contained ſome very noxious, | 
ill-ſcented vapour, or effluvia ; which, ſo long as there Was 
nothing to confine it, paſſed away in quantities too ſmall to be 
perceptible to the ſenſes: but when it was kept together by, 
the ſnow, gathered in ſuch quantities as ſtrongly to infe& the 
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Aich he fas, 175 A W in a town about twenty 6 ode ben Wee d 
4 him, that immediately aſter the earthquake, there was ſuch a ſtink, or dong 


4 derable time that night. The like is alſo confirmed from other pen, F 
af credit do allo affirm, that juſt before, or in the time of the e 
4 Perceived flaſhes of light.” Phil. Tran Natz. 
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Some benenene wee oblerved a foly. days before hi8 earth. 
* which deſerve our notice, as having, probably, ſome 
connectium with its approach. The Rev. Mr. Allin, then mi- 
niſter of Broatiym took notice of an uncommon alteration in 
the water of ſome wells. About three days (ſays he) before 
the earthquake, there was perceived, an ill- ſtinking ſmell in 
the water of ſeveral wells. Not thinking of the proper cauſe, 
« ſome ſearched their wells, but found nothing that might thus 
** infect them. The ſcent: was fo ſtrong and offenſive, that for 
about eight of ten days they entirely omitted uſing it. In 
* the deepeſt of -theſe wells, which was about chirty- ſix feet, 
the water was turned to a brimſtone colour, but had nothing 
u of the ſmell 3 and was thick like puddle- water. & We have 
this, aceount confirmed by Mr. Dudley. A neighbour of his 
"<< that had a welhthirty-fix feet deep, about three days before 
« « the earthquake, was ſurpriſed-to find his water, that uſed to 
« « be, ver) ſwoet and · lim pid, ſtink to that degree that they could 74008 
«| make no, uſe, of, it, nor ſcarce bear the houſe, when it was 
& brought i in; and imagining that ſome carrion was got into 
ts 188 well, ha ſearched the bottom, but found it clear and good, 
7 © though the colour of the water was turned-wheyiſh, or pale. 
1 In about {even days after the earthquake, the water began to 
Ei and. in three days more, it returned to its former 
5  Fwcetnels and colour. And juſt before the earthquake be- 
gan, ſeveral wells were Wund to have no water in them, which 
had great quantities before and after. To Rene cauſe the. al- 
terations in theſe Wells de aſc aſcribed, it can hardly bea thought 
but n the had fome connettion wich the ee which 
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in a few: days ran through the whole country. Several "ſhocks 
were felt in the northern parts of New. Englaud, for ſotme 
months after that of October 29: but hep: were rods n 
and of a ſhort duration. _ „e 2D nail 
In 1732, there was an ee which, though ſalt} 
was of a conſiderable extent. It came on September 35, O'S. 
at about 11% A. M. being attended with a rumbling noiſe ; 
and was of ſuch violence as to occaſion a conſiderable jarring of 
the houſes. The duration of it, was not more than ten or fif- 
teen ſeconds. This earthquake was much more evident at Mont- 
real in Canada, than it was in any part of Næ- England; be- 
ing attended with conſiderable damage there. As this was the 
chief ſeat of it, it ſeems to have come from thence, in a nortb- 
weſterly courſe, to Nee- England. \Tts' extent, from ſouth-weſt 
to_notth-caſt, was equal to that of moſt of the earthquakes 
that have been in the country; being felt from Maryland to 
the northeaſterly parts of Neu- England: and from north-weſt 
to ſouth-eaſt, it reached from Montreal, and e m 
many miles beyond it, to the ſea-coaſt. | | vt 
From the year 1732, though there bad been ime Gr 
8 there was none that occaſioned a general notice, hug 


1744. That year, on June 3, O. 8. a fair and hot day, there 


was an earthquake, ſo conſiderable, as to be generally felt caro: 8 

r It n a few minutes aſter 10% A. M. being 
1 : preceded 

„The account of this earthquake 3 is collected from 1 «mt accounts. of i it in i 8 


N nnn Wanka = and dy ſeveral of the a New-Englayd miniſters. wt 


''F Vide Phil Tranſ No. 429, and for 1757, P- * and alſo Profeſſor Kaln's tra 
vels, vol. i. p. 44, 2d edit. London. On February 6, 1747, at 44 P. M. and De- 
cember 9, a little before eleven at night, ſmall earthquakes Were fel at W bus | 

de particulars are mentioned as to their phenomena, R n n 
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preceded with a very loud report; wn is {aid to have roſe to 
| ſuch a vialence, as to ſhake down ſome bricks from the tops of 
ſome chimnies, and alſo ſome pieces of ſtone wall. The courſe 
of this earthquake is faid, by ſome that remember it, to have 


been from the weſfward to the e As to other particu- 
lars I can find no account: 1 


The next earthquake, that ſhook the whole country, was in 
the year 1755. November 18, N. 8. at 4 11“ 3% in a 
calm, ſerene and pleaſant night, came on the moſt violent ſhock | 
of an earthquake that was ever known in New England. The 
firſt thing obſervable, was that rumblin g noiſe, or roar, which, 
as a ſound fa generts, ſeemed a prelude to an earthquake. * 
about half a minute, the ſurface of the earth ſeemed to be ſud- ö 
denly raiſed up; and, in ſubſiding, was thrown into a univer- 
ſal trembling, or a very quick, jarring, vibratory motion, Which 
acded in an horizontal direction. This motion continued for .. 4 
about a quarter « of a minute, and then abated for three or Four, i 
ſeconds. Then, alt at once, came on a violent, prodigious... 


n as O's to apy eara ice, as a Ie eben 
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t- The Veginking of this earthquake was denied to all che e that e 
be deſired, by che following accident. Proftſſor Winthrop ut Cambridge, ſome time 
before. having uſed a pretty long glaſs tube, in a particular experiment, ſhut/it up | 
in his clock-caſe, for ſecurity. - This tube, ſtanding nearly perpendicular, muſt have. 4 
been overſet by the firſt ſhock, which made it impoſſible for the pendulum 1 
any oſcillation, after the tube had ſtruck againſt it. The clock topped at the tithe © 
mentioned above. Being a very good one, and having been adjuſted by a meridian 
line, the preceding noon; it muſt have pointed out the beginning of r 
to a Neat preciſion. Had che time been as accurately determined a th, 


diſtant place, the velocity of its ions IP have been determined to 1 . 
neſs. 17 
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upon a houſe, and atrendell itkra great nale. This —— 
great ſhock. began with the ſame ind of. motion 1 antvwas lin 
mediately ſucceeded by quick and violent 'concutſions;jerkeund! 
wrenches, . attended . with an undulatory, waring motio of 
the whole ſurface of the ound, not unlikè the ſhaking and! 
quaking of a very large bogg. After this great ſhock had 
been gradually declining and going off, near half a minute, there 

was a ſenſible revival of it, though. of ſhort continuance. 3 and 

fo all by degrees became ſtill and quiet again. 

"The: violence of this earthquake was the greateſt of any the, 
ever had in the country. In Boſton, beſides the throwing 
down of glaſs, pewter, and other movables ; in the houſes, about 
an hundred chimnies were, in a manner, levelled with the roofs 
of the houſes ; and about fifteen hundred ſhattered, and thrown, 
down in part. Some were broken off ſeveral feet below the 
top ; ; and by the ſuddenneſs and violence of the jerks, canted 
horizontally an inch or two over, ſo as to ſtand very dangerouſ- 
ly. Some others, thus broken off, were turned round ſeveral 
points of the compals, as with a circular motion. The roofs. 71 
of ſoine hoaſes were quite broken in by the fall of chimnies. 
The ends of about twelve or fifteen brick buildings were thrown 
down, from the top to the eaves of the houſes. Many clocks 
were ſtopped. The vane upon the public market-houſe. was: 
thrown down f the wooden ſpindle, which ſupported it, ee 5 
broken off at a place where it was five inches in diameter, and 
ten feet in height; and which had ſtood the moſt violent guſts 5 
of wind. A new vane, upon one of the churches in the Os. 
was beat at the ſpindle, two or three points of the compaſs: 
and a diſtiller's ciſtern, made of plank, almoſt new, and very 
ſtrongly put together, was burſt to F by the agitation 4 

& 


t th e 1 uour in it; kit was «row out with ſuch force, p | 
to break down one whole fide ſide of t the ſhed that * defended ed th 
the ciſtern from the weather; as allo, to ſtave off a | board or — 
frm, A. fence, at the 81 of eight or ten feet from it. 
the {ane things were -obſerved in the country. At 
pe, a town diſtant about eighty 1 miles i in a weſterly | line 
from Bofton, „ Fr pindle on one of their churches, Was bent to 
A right- angle.— And through the whole province, much dam- 
age was done by the throwin g down of tone fences, cellar walls, 
chimnies, and the like. Theſe thin gs may. ſerve to Ive us 
pretty juſt ideas of its violence : but it is to be obſeryed, that 
the violence of the bock Was different in different places ; and 
not exactly the fame in towns contiguous to one another ; or 


indeed i in all the parts of the fame town. 


There hack been no earthquake in the 3 at en 
8 was determined with ſo much accuracy as was that of this. 
Profeſſor Winthrop at Cambridge, the day before, had adjuſted 
his clock and watch by a meridian line. His clock was ſtop- 
ped at 4111 3 5“. Being awaked by the earthquake, he aroſe, 

and looking upon his watch, found it to be fifteen minutes after 
four. The jarring continued about a minute after this. The 
next day the watch was found to have kept time very exactly. 
So that the duration of the earthquake, taking in the whole of 
the time from the firſt agitation of the earth, till it became per- 
fectly quiet, was very nearly four and an half minutes; though 
the violence of the ſhock did not laſt half ſo long. This ob- 
ſervation of its duration at Cambridge, agreed pretty well with 
ſome of the ſame kind made at Boſfon, by gentlemen who were 
. we * "EI mar Winches Wu a er 0 ern 8 
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C In other places, its duration 4 be different, acco cording to * 
_— different violence of the ſhock. IMG Pg oy 
By the accounts of 1 thoſe who- were in the commons and 
open places, when the earthquake began, the courſe of it Was 
nearly from north weſt to ſouth-eaſt. It was almoſt; univerſally 
agreed, that the noiſe and ſhakes ſeemed to 1755 in tat: 11 7 85 


= 
* he - - 


* 
. 


they eight Ta, been Un mageren to any Point of the | 
compaſs, pretty generally lay in that direction. ein 
The extent of ns est was traced to a great difane 
ryland < being f Elte on the e but not on hes . ſide. a 
To the north-eaſt, it was felt as far as Hahfax. It is much 
more difficult to determine-its weſtern or eaſtern limit: lt ex- 
tended to all our back ſettlements Was felt at Lake George, 
and probably many miles beyond: but at Oſoego, ſituate on 
the ſouth-eaſtern ſhore of Lale Ontario, and diſtant from Boſton - 
about two hundred and nfty miles weſt-by-north, it was not felt 
at all. On the Atlantic, the ſhock was ſo great ſeventy leagues 
eaſt of Cape Ann, that the people on board a veſſel, in that 
longitude, thought they had run aground, or ſtruck upon a 
rock, till on ſounding they found they had more than. fifty ſa· 
thom water: By accoants, which were ſoon after received from 
the Mes- Indier, it ſeems probable that the earthquake reached 
as far as thoſe iſlands; or, rather, paſſed by to. the eaſtward of 
them. The account was, „That on the 18th of- November, 
about two o clock in the afternoon, the ſea withdrew. from 
the harbour of St. Martin's, leaving the veſſels: dry, and-fiſh 
on the banks, -whert. there uſed to be three or four fathom 
« water: - and it continued out a conſiderable. time; ſo that the 


1 1. od people 
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e people retired to the high lands] fearing the toriſequence of 
its return: and when it came in, it aroſe ſix feet higher than 
«uſual, ſo as to overflow. Wn! There was no,ſhock 
« felt at the above tima bo let 21949! 5 been wor : 


bg As this extrao ordinary 0805 0 the fea ee about n nine 
hours after the great ſhock was Felt.in New-Englond, it ſcems 
very likely to have been occaſioned by 1 the fame convulſion of 
the earth. As this earthquake went off futh- eaſtward into the 


Atlantic, it would paſs. conſiderably"to the eaſtward. of 2 
Martin- 5, Which has about 1 8 of north. latitude, with 622 


of welt longitude. And this was the caſe at the iſland. Are 
was - no hock felt; but f e motion -of | the: fea Was probably 
owing to a great agitation, ralled at a conſiderable diſtance, in 
ſome" part f the ocean, by, the paſſage, or 'by an eruption of 
the earthquake, and from” thence propagated to that iſland, — 
And w hat ſeems to be a confirmation of this, the length of 
time Was no o gleater chan What ſeems nec cllary for ſuch. a a pur- 
poſe. We cannot, indeed, "Rate, with great acchracy, che ve 
betty with which the earthquake moved: but yet it is very 
evident from its duration, and being, preceded with a.roar, that 
its motion was not very wit: and that of the Waves, "raiſed 1 
hereby, and propagated to the lan have been much, PAY 


1. 


flower : both of which might cafily take up nine hours in be- 


1 — , A 
v1) 


ing propagatell, and that in a circular direction, to ſuch a diſ- 
tance as that of Beſton and St Martin's..: The extent,” there- 
fore, of this earthquake, from ſoutli-weſt to north-eaſt, mut 


have been about eight hundred miles: : "but from north-weſt, to 


ſouth-eaſt, it reached at alk nineteen Mad. 49d, peedaps, 
many more. 
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hen future obſervations come to be codpared With men. | | Fer hits abe, it may 
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As the efefts of this earthquake, great alterations were bb. 


ſerved in the ſprings, wells and ponds of water. In ſome, the 


quality of the water was altered; in others, the quantity. 
New ſprings were opened; old ones dried up: the channel in 
many, was much changed; and the water in ſome was obſerved 
to boil up in an unuſual manger, for ſeveral days both before 
and after the earthquake. At Pembroke, . Scituate and Lancaf- 
ter, there were chaſins made in the earth. At Pembrote, there 
were four or five of them; out of ſome of which, water iſſued, 
and r many cart-Ioads of a fine, Whitiſh and compreflible. ſort 
of fand, Was ſpewed.) * Nor were its effects confined. to the 
land:;—ſeveral of the fea-faring men agreed in their accounts, 
that almoſt immediately after the earthquake, large numbers of: 
fiſh 'of different ſorts, both great and ſmall, came up to the 
furface. of the water, ſome dead, and others dying. One of 
the fiſhing veſſels, at that time out upon the Banks, took up 
and brought i in- ſeveral. quintals. of theſe fiſh, which. were found 
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* Speaking, of his TTY 10 « By what. I *. heard,” ſays Dr. Mayhew, « it was 
« of ſulphureous natur ” It i is to be regretted, that no experiments were made 
with It; to dererbame, n ertainty, whether this wy the caſe. ob pots n 


'F In phenomena, of whole cauſes d we kave ſo little knowledge, it is beſt to 9 
every circumſtafice however minute, and whether it ſeems to have much connection 
with tlie ſuppoſedcanſts or not; a we do not know but that they may be of uſe, 


at in Be © 


not amiſs. to ſubjoin to the 
21 
Make, there was no alteration i in "the atmoſphere, a as to its es weight or > temperature. 


the Babor and thermbmetth not undergoing any Alteratie ion. 2. A very great white 


froſt was obſerved in the morning, much larger than had been for ſeveral". years. 


When it was melted, Profeſſor Winthrop meaſured it, and found that it covered the 
2h e | ground 


bel 18.—=Onie © db Wodlt an 140. 8 a ee me . Ber 
viz. at 55. 297, A ſecond, on November 22, at twenty- ſeven 
minutes after eight at night. A third, on December 19, at 
10) P. M. Their violence and | duration was ſmall ; their 
courſe, much like that of the great ſhock ; and War extent, 
ſuch as to be pretty generally felt through the country. Many 
others, but very ſmall, were felt in different parts of the A 
2 and Neu- Hampſhire, for ſeveral months after. 
In 1757, there was another earthquake; which, tho' ſmall, 
Was generally felt. I cannot find any printed account of this 
| Hock, and, therefore, can only mention ſome general obſerva- 
tions; which-I then made of it. Tt came on July 8, N. S. at 


about 2. 20% P. M. I was then in an open field, ſurrounded 


with pretty high hills, from ſouth-weſt to north eaſt, in cotn- 
pany with another perſon. The firſt tlling we perceived, was 
a ſmall noiſe; Ake that of a riſing wind, which ſeemed to be at 
a great diſtance, but ſwiftly: advaricing.” It was half a minute 
before there was arp hock. This T inferred,” not barely from 


any conjectre 1 was- then able to make, which" ity a ſtatè of 


ſurpriſe miſt be greatly” certain, but from this circuliſtance: 

after hearing the noiſe,” we had enquired of Bck other what it 
could: be ahd as tHEre Was uo (hike, Eorichilled it was not an 
earthquake, hen itnmedistely a Mek knie erl. The con- 


verfation I well remember ; and at c certain it wulf! have taken a 
up _ wraliniite, if nor n more. 1 r Was s notef very 


ſenen gears before, and about five or. fu times s great as w＋t is common iini this 


equntry. The account of this earthquake. is ; callected from Profeſſor Winthrop's 
Lecture, "andaccount « of it in Phil. Trand. for 1757, art. 1. and from Drs. Chan. 


iy's and Mayhew's:accounts of it. | 9 
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great force; but ſeemed as thayghi ſame fraall body: muse ilk 
ly xolling along under: the earth, which. gently raiſed up that 


part of the ſurface that Was over it, t, and then left, 1 it as gently 
to ſubſide, The caurſe. gt this earthquake appeared, to me, 


to be from the ſouth· xeſt to the north-eaſt. The noiſe and 


ſhake ſcenied yery plainly to come on, and go off in that direc- 


tion. I might, however, be. deceived by the reflection of the 


ſound from the adjacent hills, or from ſome other cauſe ; for 
almoſt every one judged very W of its courſe, that it 
Was from north-weſt. to ſouth· eaſt. This was the judgment pe 
of ſeveral men, who were at art together, in a large open 

field, where there Was nothing to reflect the ſound, or millead 
| the judgment. It is, not impoſſible that both might: have been 


right! in their opinion.; and this, upon the whole, 1.am apt to 


think was the caſe,: that although, its general c was from 


northrweſt to ſouth-eaſt, yet, in particular places, it loft. its ge- 
neral courſe, and run out to any point of the compaſs, as the 
ſubterraneous veins, or channels, might lead it. From the ef- 


fects of c exthquakes, particularly that of turning and 
twiſting chimni 
K with moſt * the lar ge earthquakes we have had. 


„&c, it ſeems as though eee ' 


On the 12th of March, 1761. there was alſo W. one 
aid It began about ad. zo! in the morning, | It was ſald to 
have been divided into two ſhocks, with a ſmall pauſe between, 
the laſt of which was the greateſt. The weather was moderate, 
like that of the preceding. day, and a perfect calm reſted on the 
land and water; the horizon, all around, being covered with 
A whitiſh fog. The duration was ſuppoſed to be about half-a 
minute. Happening i in the night, and being too ſmall to awake 
People i in general, nothing can be collected with any certainty | 
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af to its courſe. ts extent, however, was Sun ble ; being 
felt not only in the Mujprbujert, but in | moſt of the adj join- 
ing ſtates. rr 
The fame year, on N ber I, about Bb. P. M. there was 
ariother earthquake, As af wal, this was preceded. with a heavy | 
rutabling noiſe, which increaſed to a pretty loud report as it 


came near. There was a conſiderable interval of time between | 
the roar and the ſhake. '1 endeavoured to make ſome com pu- 
tation of it by this method: "Juſt a as the ſhock began to abate, 
1 looked on my watch to note the time. The report I rome 
hear for about KAlf à minute" after this. It is probable it was 
about as long in coming « on, Which would give half a minute 
between the-noiſe and ſhake. *- The ſhock itſelf was of the un- 
dulatory kind x not violent, but ſufficient to make the doors and 
windovvs jarr and clatter. Its courſe was very plainly from north-' - 

weſt to ſouth-eaſt, - and it was Pte 1 felt through. the 
ſtate, and in New-Hampphire. F 

In the years 1766, 1769, and 1771, there were ſmall earth? | 
quakes!' Their courſes" were all, I think; from about north 
weſt to ſouth-eaſt. Their durttions not more than twelye ot 
fifteen” ſeconds; and their extent but ſmall.” Not being attend- 
ded with any thing remarkable, it is not nere 10 leg mer ; 
ticular accounts of r TIO 

' November 2b; 1584; about 18. 54 vp, M. Abe was ano: 
ther ſmall earthquake in New-England. Its extent was NoT 
conſiderable; being felt in Pennsylvania, "Netw- Ferſoy," New. 
York, Connt#icur, *Rhvd Hand, Maſſacbſerti and New-Hamp- 0 


Bir. At Been, there was but one ſheck; and that was not 
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violent enough to be genetally perceived? At Hartford" and . | 
New-Haven, in Hennecke, but one ſhock was Perceived ; but at 
as” 1 i} 


it 
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it ſeems to have been more conſiderable than at Boſton. At 
New-Y, ork, three ſhocks were felt, about the hours of ning, 
eleven, and two the next morning. At Philadelphia, they had 
a ſhock about eleven o'clock, and anather the next morning, 
about two. At the firſt of cheſe, « moſt of the houſes were 
4 very ſenſibly ſhaken,” but, the « other \ was not. generally felt. 
Being but ſmall in "moſt places, and happening in the night, 


the courſe of this earthquake WAS not much attended to. The 


only remark I can find upon this, is in an account from New- 
Haven ; ; in which it is aid, “ Its courſe. was my from north 
4 to ſouth, and it continued about one minute. 
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OBSERVATIONS and REMARKS en the EARTH. 
QAREs of NEW- ENGLAND. | | 


TO have a general view-of the agreement and diſagreement 
of the phenomena that have attended the earthquakes of Neu- 


England, it may be of uſe to make ſome general obſervation on 
the preceding HisToRICAL ACCOUNT. 


It ſeems worthy of remark, that all the Ao of this 
country, have been of the ſame kind. Writers on this ſubject, 
Have ſometimes diſtinguiſnhed earthquakes into two different 
Kinds, according to the different motions of which. they. have 
conſiſted. —In ſome, an horizontal, in others, a perpendicular 
motion has been chiefly obſerved. In the One, the earth ſeem- 
d to move, as it were, from ſide. to ſide: in the other, its 
motion ſeemed to be up and down. Both theſe motions have 
been united in the earthquakes of Neu- England. All, of 
Which We have had any particular account, have eme ann 


' 
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atory | motion, like that of f wave; which fi riſes till 


ep” 


it comes 5 to its greateſt height, a d then fabfides ; and in | ſub 
ſiding, ſpreads. itſelf, with an Horizontal 1 motion, all | around. 


This has appeared, With the moſt ſenſible evidence, to be i 
caſe, i in all the earthquakes T have ever felt. They have a a 

appeared, to me, to came on, as if a folid body, or a wave « of 

Fae (if the expreſſion may | be allowed) Was rollin g along un- 

der the ſurface of the earth; which firſt raiſed that part which 


was over it, and then left it gradually to ſubſide : : the conſe- 
quence e of which WAS, a ſtron g undulatory motion of the earth ; 


, vow Was immediately ſucceeded with an univerſal trembling, 


#1211] 


vr very quick, jarring, vibratory motion, as though Ly 
was ſtruggling te recover its former poſition, g 

Another thing obſervable in the earthquakes of New-Eng — 
land is, they have a all gone in much the ſame courſe. As to two 
or three of the earthquakes, we have no account of their cour ſe,: 


but 1 in all thoſe in which it was determined, there is a very 


c wt > + ww 


great agreement. They are all deſcribed, as coming f from about 
north eſt, and going off about Pouth-s caſt. As this was the 
cale With all whoſe direction was obſeryed, we i may rationally 


_ conclude, that they a all proceeded i in pretty 2 much the ſame ge- 
; neral track; in a path . from about north-welt to to fouth- ah, 


, 


| though 1 with many 1 ſmall deviations and irregularities, ' in 1 pa ti- 


i £3 9 


4 cular places. This, if Ido not miſtake, has. not been g ene- 


p Tally t the caſe in "the earthquakes of of other P aces, | The 15 


1 11127 


earthquakes which } have ſpread deſolation in Sicily, Peru, "ahd 


Femaica, inſtead of proceeding” in any regular cour 219d are de 
, crib: 0 rather as inflantancous Dat, Which Kruck d. dreadfull 
...upwards,—not pi ding in any certain tract, from or one doun- 


e bot fach as burſt aud rent « las ctecls of extth 
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in ſome places coming more near, and i in others, running more 


poſition. 1 8 | „ 8 FT a: 


* North-America, which has been the feat of the car 
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RG 
all around. But with us, they have all proceeded i in a a different 


manner; and in a manner apparently regular ;—feercely driving g 
along, as it were, in the ſame path, as though a paſſage had 
been opened for, or by them, from one country, to another ; ; 


remote from the ſurface of the earth. And the diftance to 
which ſome, and probably ſeveral have run in the fame courſe, 
has been greatly amazing ;—rineteen, handred miles at leaſt, 
and how much more we know not. 

From the laſt remark it ſeems probable, that be eiii 
of this country, have had their origin at ſome conſiderable dif- 
tance to the north-weſt of Næu- England, and poſſibly at much. 
the ſame place. Whatever might be the caſe with thoſe ſmall 
ſhocks that have had but a ſmall extent, or whereſoever they 
might begin, the larger ones have alt been obſerved to cone 
from the north-weſt ; and they were of much'the ſame vio- 
lence at the moſt north-weſterly ſettlements, as at other places- 
in the country. The place, therefore, where they have had 
their origin, muſt have been in ſome part of the unknown lands 
which lie to the north-weſt of New-England ; and probably 
at ſome. conſiderable diſtane from any of the Europeai fettle - 
ments; as there has been no account from any of them, in 
which it had not the ſame direct ion, coming « on from'the north- 
weſt... Whether the great ſhocks have all ori iginated at the ſame 
place, we have no way to determine; but from the agreement 
of their courſes and. motions, it : ſeems. not an improbable ſup- 


There ſeems to have been a Patel part of the cite 
11 | quakes 

of New-England, and to which they have always been confined. 
To 
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To the ſouth-weſt, — have ben times reached as far a8 
Mar -yland ; but never 1⁰ far as Virginia © or Carolina. To the 
north-eaſt, they! have been bounded by . Nova-Scotia ; having 
never been felt much further than Halifax. roch the un- 
known lands, at the north-weſt, they have gone off ſouth-eaſt, 
into the Atlantic: their extent this way, being greater than we 
are able to trace on either point of the compaſs. The pro- 
vince of Maſſachuſetts- Bay, or rather, that part of New-Eng- 
land which is about the latitude of 43* north, where the river 
Merrimack empries | itſelf into the Atlantic, has generally been 
the centre, or place of their greateſt violence. If from this 
place, a line be drawn north-weſt, it will pretty well repreſent 
the central courſe of the earthquakes of this oountry: and from 
this line they have extended about four hundred miles to the 
ſouth-weſt and north-eaſt. Tt is not meant to be very particu- 


: lar, but ooly general, as to theſe boundaries —And the whole 


country, within theſe limits, has been repeatedly ſhaken, 

moſt violently about the middle, and leaſt ſo towards the ſouth- 
weſt and north eaſt boundaries. As far as can be gathered from 
the accounts, it ſeems probable, that moſt of the great thocks 
"have reached to. much the ſame Places: the ſmall ones, in- 
deed, "have not "had ſuch an extent being felt only in different 
provinces and towns. But all the carthquakes, within the 
above-mentioned limits, have come from the ſame point, and ran 


In the fame courſe : the great ones reaching to much the ſame 


extent, as thou gh there was ſomethin g to direct their motions 
"the fame way, and to confine them to the fame limits. 
With what Velpeity the earthquakes-moved, it is not Bs 
to determine. In many accounts of earthquakes, - their motion 
has been Rid to be inftintaneus; like thät of dhe eledbical 
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ſhock. The reverſe has been the r in che earthquakes of 
New-England. Inſtead of being 8 inſtantaneous, their motion 
has never been very ſwift. 10 compute, indeed, with 3 aecu- 
racy, with what velocity any of them moved, Wwe have no ſuf- 
ficient data. Had the times at which a any « of then! begun, been 
carefully noted at places whoſe diſtances were known „it might 
have opened the way to ſome very curious concluſions. : But 
All the accounts, excepting one of Profeſſor 4 are too 
general to form any certain inferences of this kind. 1 There is, 
however, one article in the accounts of the earthquakes, of 
3727, 1755, 1757 and 1761 I, from whence. we may. conclude, 
that the velocity of their motion, was conſiderably leſs than that 
of /oung.. Moſt of the accounts of the earthquakes of 1727 and 
7.552 agree, that the roar was heard, at leaſt half a minute be- 
fore the ſhake began. The ſound, therefore, that was occa- | 
ſioned by the approach of the earthquake, preceded the ſhock 
with a motion conſiderably ſwifter than that of the earthquake 
itſelf. Now, ſound. moves about thirteen miles 3 in a minute; 
and the motion of this Was conſiderably ſwifter than the mo- 
tion of the carthquake. In the earthquakes of 1757 and 1761, 
the found. was. alſo heard balf a minute before the thock was 


felt: and as the report was much leſs, and therefore could not 


..xeach-fo far, as in the larger ſhocks, the inference will be, that 
. theſe. ſmall ſhocks. moved with a, velocity conſiderably leſs than 
the larger one. And, indeed, the, ſuppoſition, ſeems not im- 
probable, that the velhcity with which an carthquak de moves, | 
+ ſhould bear ſome proportion to its vialencr.—to the ftrength 
andi force of thoſe cauſes, by whoſe operation it is produced. 


Whether there degs ngt ſerm, ſome evidence, that this has been 


the caſe with ub; the reader will. judge for himſelf, af, from 1 * 
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has bes n obſerved abo ve. If this is the caſe, as J believe it is; 
future ob ſervations may determine it with much mibre certainty 
and precition, than: any that have yet been made. 
But although we are able to diſcern ſome appearances of agree. 
ment and fimilitude 1 in thoſe phenomena that have been menti- 
oned, we cannot diſcern any in the times in which theſe carth- 
quakes have ha ppened. From their having all proceeded in 
the ſame courſe, one might be led to ſuſpect, whether their 
cauſes, whatever they are, operating in the ſame direction, 
would not require nearly the ſame intervals of time, to gather 
ſufficient force to produce the ſame effects. But nothing "of 
this nature is apparent. The intervals of time, at which they 
have happened, have been very different — and without any ap- 
ent regularity. . 1 Not to mention the ſmaller ſhocks, there 
. ave been five which have been diſtinguiſhed 'by their being 
much larger than the reſt: thoſe, I mean, of 1638, 1658, 166 3. 
755. Bety n the fc of theſe, there was 
78 . B 80 the two former 5 
an interval of wenty-cig ht years, Between the two next, an in- 
terval of ave ye ears : : then one of fixty-four ; 1 and between the 
two laſt, bo 3 "Years. At. a medium, this w ill make öne 5 


4 4 210 
in "bout | twenty: ſeven years, But in thele different intervals, 
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| number, and much more. 190 as to the degree of their violence, 


all our reaſonings, upon this article, muſt be very uncertain,— | 
Nor could we, without very accurate accounts of the time and vio- 


lence of the earthquakes, the ſmaller ones as well as the greater, 


Nate any proportion between the times, and the ſhocks, ſuppoſ- 


ing ſuch proportions to exiſt. But if chere are any ſuch pro- 


portions, or any order and regularity, in their periode, it is not 
apparent; but rather the contrary, from all the accounts 1 have 
been able to collect. „ 1 s 

It is alſo worthy of N 8. that theſe earthquakes 15 not 
ſeem to have any cannection with any thing g that falls under our 
obſervation. It has been ſuſ pected, by thoſe who account for 
the origin. of. carthquakes on the Principles of electricity, and by 
many others, that there is ſome connection between the ſtate 
of the weather, or rather atmoſphere, and the happening of an 
earthquake. | As our knowledge of this ſubject i is ſo imperfect, 
it may not be amiſs to note every thing of this kind. „And it 
calm, * and pleaſant weather. © Some of 1 accounts 5 arp 
very imperfs feat in in this reſpect: but, in general, they ſeem to 


10 - 


015 pretty much j in this EPO, But 09 it has ne- 


dull, peg * attended with mall howers, and a brilk wi 
at ſouth -Weſt. Andi in March, 177 ＋ there was ſipal] ſhock! 

when, inſtead of being fair weather, there was a heavy ſtorm ol 2 
Pe: But Perhaps it is of no great conſe A 124 1 


1 
1 has been more common for writers, on th is ſubje a 15 
, at qo ares als 10 210290788 fempt 


team 
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attempt 10 fad the preceding il, or foterunnets, of theſe 
events. And in this refpect, fear and ſuperſtition have been 
abundantly fruitful. Philoſophy has nothing to do with the 
many idle reports of this kind, that have prevailed among the 
vulgar. But among the many things that have been ſuppoſed 
to exiſt, there is one that deſerves our notice, as having, pro- 
bably, a real foundation in nature. Ancient and modern wri- 
ters have ſuppoſed, that it might in ſome caſes be a grelude to 
an earthquake, when the water, in deep pits, wells, caverns, 
ſprings, &c. is thrown into uncommon motions, diſturbed, 
altered and changed, as to its courle,; kind, or quality. mis 
rational to ſuppoſe, that ſuch events may, in ſome caſes, pro- 
ceed from thoſe. cauſes, which, in a little time, have burſt out, 
and rent the adjacent country Some curious obſervations, of 5 
this kind, were mentioned by Meſſieurs Dudley, and er as 
happening a few days before: the earthquake of 1727: and 
ſomething of the ſame kind was obſerved previous to the _ 
quake of 1755. As theſe. accounts. Arn been mentioned, * it 
is unneceſſary to repeat them here. I am, far from ſuppoſing, 
that any certain prediction of earthquakes can he generally made 
from ſuch obſervations; as ſuch events may, and no doubt do- 
happen, without being followed by any ſhocks; and earth- 
a often take place without any ſuch events. But at the 
ine + tine, it can rat be dab bar Bal Me alterations ob- 
4 in the water of theſe Wells, was owing to the. _ : 
tion of the ſame cauſes, that im, a ee "i 
ſuch: violence a8, to ſhake all .Newr England 9 09 Wäth geg = to 
the 1 Mule that have ſucceeded earthquabesſin ae 
it is Well known there have: XR ETC CAILUL 
55 | 
® Vide p. 265 and 257. 
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quakes, in ſome places. Many of theſe reports, indeed, ſeem to 


highly probable, from the Rev. Mr. Louel's obſervation, æ that 


diſtempers, no ſweeping ſickneſs, or uncommon diſorder or 
| .mortality, has been obſerved to- ſucceed any of the earthquakes 
of this country ; - no otherwiſe, * leaſt, tan what. . been 


hypotheſes philoſophers | have aſſigned, as accounting for the 
Production of ſuch phenomena. mean to conſider the ſub- 


In ſome . places, - they are ſaid to have e been followed, with great 
ata, peſtilential diſorders, and the moſt; raging ſickneſs. 
Won! is ĩt en chat medi mold be infected with, noxi- 


"+. 4. 4 


wind ee It Hows credible, that Cato of this 
nature has been the caſe, and, probably, the conſequence of, 'earth- 


be much like what has been faid of the effects of comets, mete- 
ors, and the conjunctions of the planets.— But at the ſame time 
it ſeems probable, both from ancient and modern accounts, that 
in ſome places, peſtilential diforders have, an fact, and probably 
as the conſequence, ſucceeded great earthquakes. Nothing of 
this nature has been the caſe in Ne- England. It is, however, 
ſome very noxious vapour, or - cfluvia, attended the eruption: of 
the earthquake of 1727 : but no bad effects, no peſtilential 


common at other Aimee," 8 | ru 3.0 


, nn — - #4 
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(CONJECTURE « an. the CAUSES, of tk BART 
QUAKES. __ 


IN this enquiry into the Cauſes of a it is not 
my deſign to enter into a particular diſcuſſion of the: ſeveral 
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ject no ** * it has relation te the 1 of New. 
England, and what may be gathered, as to their cauſes, from 
the preceding HisToxy and REMARKS. 

From the phenomena and obſervations that have been men- | 
tioned, we may ſafely infer, that the carthquakes of New-Eng- 
land have been produced by fomething which has moved along 
under the ſurface of the earth. Whatever may have been the 
.caſe in other places, all the: earthquakes of this country, ſo far 
as we have any accounts of them, have been of the ſame kind; 
conſiſting, not of a ſimple inſtantaneous vibration, like that of 
an electrical ſhock, but of a gradual heaying, ſwell, or undula- 

tion of the earth. This has moved along in much the fame 
path, with a motion not very ſwift: and it has reached deep 
enough below the ſurface of the earth, to affect and diſturb the 
fountains, ſprings, wells and pits of water. Theſe phenome- 
na, are effects, which would naturally lead ys to conclude, that 
the cauſes, whatever they may be, had their ſeat, riſe and 
operations under the ſurface of the earth. And this con- 
cluſion from the henomena, is ſtron gly confirmed from obſer- 
vaten. For the ſhocks have come on, roſe to their greateſt 
Height, and gone off, to all appearance and obſervation, as if 
they had been cad by the rolling of ſome ſolid body un- 
der:the ſarface of the earth. In this manner Profeſſor Vi in-; 
:hrop deſcribes that which happened November 22, 1755 — 
<< was then, ſays he, < ſitting on a brick hearth - and the 
« ſenſation excited in me, was exactly the ſame as if ſome ſmall 


_ © ſolid body, by moving along under the hearth, had raiſed 
** up the bricks ſucceſſively, which immediately ſettled down 
45 n The fame oblervation has been frequently made 
JCCCCCCCC Hell? .caffih - 

Lecture on Pikes, P- 12, | | 


255 
by others; and is agreeable to all the accounts that can be col 
lected. And from theſe accounts of the ſeveral phenomena of 
the earthquakes, and the obſervations that have been made upon 
them, I think we may lay it down as @ pretty certain fact, that 
the earthquakes of New-England have been cauſed by ſome- 
thing which has moved-along under the ſurface of the country. 6 
What thus moved: under, and hove up the ſürface of 
the earth, was probably 4 ſtrong elaſtic vapour. This is 
inferred from the POINTS _ TREE: attended the earth? . 
quakes. | 
Among theſe phenomena, there were ſome thit edel the 
earthquakes, and looked like a previous preparation. In the 
earthquakes of 1727 and 175 5, in particular, it was evident, 
that the cauſes by which they were produced, were at WOrk. 
ſeveral days before they became ripe for an exploſion. As tho” 
ſome grand fermentation was taking place in the bowels of the 
earth, the water, in ſeveral wells and ſprings, was uncommonly 
altered in its motion, colour, ſmell and quality. This was ob- 
ſerved three or four days before there was any earthquake. No- 
thing could better agree with the origin and production of a 
ſubterraneous elaſtic vapour, than this circumſtance.: For how 5 
ever ſuch a vapour be generated, by mixture, ſermentation or 
fire, it would require ſome previous Preparation, for its produc- 
tion, or before it would be collected in ſufficient quantities to 
cauſe an exploſion, or acquire ſußietent force to move and ſhake. 
the ſurface of the earth: Rn 
The 19% or roar, occaſioned by the earthquakes, has always 
been ſuch as might have been expected from a ſubterraneous 
vapour, When fiercely driving along under the ſurface-of the 
earth. What report might be expected from. a ſtrong elaſtic 
8 f vapour, 
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vapour, when its motion is confined-and directed by a particu- 
lar channel or paſſage, we may learn from that of a blazing 
chimney. The action of fire, when turning the inflammable 
materials, with which the chimney abounds, into flame and 
vapour, produceth a noiſe or roar of a very particular kind; and 
which ſeems to be different from almoſt any other: and there 
is nothing to which the report of our carthquakes is more ſimi- 
Aar, or has been more often compared. 
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There is alſo an apparent agreement between e effects of a 
ſubterraneous vapour, and the iind and motion of the ſhocks. 
When the materials, from which a ſubterraneous vapour is pro- 
duced, lie promiſcuouſly mingled and blended together, the 
effect of an exploſion would be a violent ebullition, or blaſt 
upwards ; tearing .and rending a circle-of earth, all around. 
This ſeems to have been the cafe in the earthquakes of Sicihy, 

Lima and Famaica. When the vapours can have a regular dif: 
charge through any aperture in the ſurface of the earth, they 
will vent themſelves in copious - effuſions and exhalations, and 
thus ſpend their force this way, as they gather ſtrength froth 
time to time. Thus it has been with Hecla formerly; and 
with Veſuvius, na, and other voleanoes now. But when 
the vapours are confined under :the ſurface of the earth, and 
have ſubterraneous, paſſages, or proper ſtrata, for them to run in, 
by the violence of their expanſion, they will heave up the ſur- 
face of the earth, and thus cauſe, not an inſtantaneous con- 
cuſſion, but a progreſſive ſwell or undulation of the earth.— 
And this will be continued till the vapours, thus confined, find 
or force for themſelves a paſſage, where they may burſt from 
their caverns, and diſcharge - themſelves into the open air.— 


: 5 ; ' * 
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And theſe are phenomena in all reſpects agreeing with \ thols F 
that have attended the earthquakes of this country. 

The ſtrength and force of ſuch a vapour, would be aukelent 
to account for the violence of any ſhocks we have had. A very 
great force muſt be requiſite to heave up, and eauſe a progreſſive 
ſwell in the ſurface of the earth, and this, perhaps, from ſome 
depth below. And with what force ſubterraneons vapours may 
be attended, we may form ſome idea from their effects. In J 
thoſe which have ſhook Veſivius and. AÆtna, it has been no un- 
common thing to fee them throw up at once, ſuch clouds of 
ſand, aſhes and pumice- ſtones, as are capable of darkening the 
whole air, and covering the neighbouring country with a ſhower 
of duſt, &c.. to many miles diſtance. Great ſtones, alſo, of 
ſome tons weight, are often thrown to the diſtance of two or 
three miles, by ſuch exploſions. Monſ. Bouguer tells us, that 
* he met with ſtones in South America, of eight or nine feet 
diameter, that had been thrown from the volcano Cazopaxt, by 
dne of theſe blaſts, to the diſtance of more than three leagues.” 
In Ulha's account, the whole plain, near Latacunga, is ſaid to 
be full of pieces of rocks, ſome of which were thrown, from 
the fame volcano; to the diſtance of five leagues. f If ſubter- 
ranecus vapours, when they have had nothing to confine them, 
have acted with ſuch force, we may eaſily conceive that they 
muſt heave up, and cauſe a progreſſive ſwell in the ſurface of 
the eartk, When their force was een and their motion di- 
rected by a particular paſſage. 

The eruptions and effafions that have eben our e 
have alſo borne ſtrong marks of ſubterraneous vapour: That 
a vapour of ſufficient force to ſhake and move the ſurface of a 


4 Phil. Tranſ. for 1760, p. 59 


Profeſſor Wil LIAN on Eartbguabes. 293 


whole country, ſhould break out in many places, where it came 
near to the ſurface of the earth, is agreeable to the preſumption 
of theory. Thus it has been with ſeveral of our earthquakes. 
In that of 1727, there was an eruption at Newbury, attended 
with an effuſion of ſand, containing ſmall mixtures of ſulphur, 
and a very noxious, ill- ſcented vapour. Strong ſulphureous 
finells were obſerved in other places; and, as ſome ſuppoſed, 


there were alſo appearances of flame. In the earthquake of 


1755, there were eruptions at Scituate, Pembroke,: Lancaſter, 
&c. with large effuſions: of ſand, probably of a ſulphureous 


nature: Whether this was the caſe. with any of the other 


earthquakes, the accounts are not particular enough to deter- 
mine. But in theſe, both the matter and ſmell attending the 


eruptions, afforded eg marks- and evidenee of ſubterrancous- 


vapours:- 
The earthquakes of New-Er land have alſo made ſuth a/tera-- 


tions in the bowels, and upon the ſurface of the earth, as a ſtrong. 


ſubterraneous vapour would produce. Very conſiderable altera- 
tions might be expected in the bowels, and upon the ſurface of 
the earth, and in the ſyſtem of ſprings, fountains, currents and 
ftreams of water, from a vapour of ſuch force as to break thro” 


the ſurface of the earth; and of ſuch extent as to reach from 


one country to another. Such effects have always followed the 
larger ſhocks: Ir that of 1663, incredible alterations are aid 
to have been made in the ſurface of the earth at Canada, for 
many leagues through the country. Rocks and mountains 
were, in ſotne places, thrown down, and conſiderably removed ; 

and the channel/in'ſome parts of the rer Sr. Lawrence, "was 
vety much changed” ant altered. In thoſe of 1727 and 1755. 
the Dun of the earth, in | forme parts of Ner- England, was 


conſiderably 


* 
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conſiderably broken and changed; and the whole ſyſtem of 
fountains and ſprings, was greatly affected. Great alterations 
vere made in wells, ponds, fountains. and currents of water: 
ſome were dried up, others opened; new ones produced, and, 
in many, the kind, quality and quantity of the water - Was 
greatly changed. —Alterations in all reſpe&s ſimilar to what 
nught be expected from ſubterraneous vapours, fiercely driving 
along under the ſurface of the earth, with a force ſufficient to 
move and ſhake ſo large a part of its ſurface. 
This opinion agrees alſo with the efjects which. the athens 
have had on the wwater. The eee, of New- England have 
been felt not only upon the land, but alſo upon the ſea. Seve- 
ral veſſels, which have been upon the coaſts at the times of the 
larger ſhocks, have been very ſenſibly affected. To the people 


on board, the ſhocks ſeemed as if the veſſel had ſtruck. upon 2 


rock ; or rather, as if ſomething had thumped againſt their 
bottoms. This, it is probable, was the very caſe ; and is agree- 
able to what might be expected from the operation of ſubter- 
raneous vapours. 


The earthquakes moved with. ; a ks eee to com- 


municate the ſame kind of motion to the water that they did 
to the earth; and thus cauſed a very. deep, large and extenſive 
ſwell or wave. This wave, ariſing from the bottom, rolled 
along with much the ſame velocity as the earthquake moved: 


the effect of which, when it came to a veſſel floating upon the 
water, would be a very conſiderable ſtroke or thump againſt the 
bottom, more or leſs violent, according to the violence of the 
ſhock, and the depth of the water. — And in this manner have 
veſſels, upon the coaſt, been affected; — ſome ſcarce perceiving 
at ; others not at all; while to others it was pretty violent. 

| | "There 
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There have been other effects upon the water, ſuch as a ſur- | 
priſing flux and and reflux of the ſea, extraordinary agitations 
and commotions of the waters, - an uncommon deſtruction of 
fiſh, &c. Theſe effects have not been common, and never but 
at a conſiderable diſtance from the coaſt of Neu- England. . 
And they ſeem to be plain and evident marks and effects, of 
the diſcharge of the ſubterraneous vapours, at the bottom of 
the ſea. Such a diſcharge, when ſmall, would be ſufficient to 
oecaſion the deſtruction of ſuch fiſh as were near it: and when 
large, would put an end to the earthquake, and produce the moſt 
extraordinary agitations and commotions of the ſea, by a furious 
eruption of vapours at its bottom; which would immediately 
force their way through, or carry up baIore . the whole | 
body of water that lay over them. 

And thus as to the · conclufjon :—lt might be nt; ex- 
pected, that as the vapours, by which che | earthquakes were 

cauſed, were ſome time in growing ripe, fermenting, or in a 
ſtate of previous preparation, they would not be wholly ſpent 
or diſcharged at once, but leave ſmall remainders at particular 
places: Thüs it has proved i in all the great earthquakes we 
have had. The vapours, by which they have been produced, 
have not been wholly ſpent at the firſt ſhock ; but what has 
remained, and what has gathered aſter a great exploſion, has 
produced yarions ſmall ſhocks in ſeveral places, for ſome time 
after the great ones :—thus waſting and. evaporating by. little 
and little, as they were collected and prepared at firſt ; till, by 
degrees, all has become quiet again. : 921 

Such have been the phenomena that have attended the carth- 
quakes of Ne- England. And to me, they appear to be ſuch, 
as-(viewed either together or apart) make it highly probable, ; 

| that 


296 Profeſſor . WILLIAMS on Earthquakes 


that what moved under, and hove up the e of the gtd. 
Was 4 Arong elaſtic vapour... 
The origin or produttion of ſuch 3 vapour, may e 
for from the qonTENTs of the earth. Much the largeſt part 
of the contents of the earth, will always xemain hidden from 
our view, and beyond the reach of our knowledge. We haye, 
however, penetrated far enough below its ſurface to find, that 
many of the bodies it contains, are of ſuch a texture, or con- 
tain particles of ſuch a nature, as to generate, or be eaſily turn 
ed into vapour. This is the caſe with coals, ſalts, ſulphur, 

nitre, air, water, moſt kind of minerals, and all ſubſtances 
which contain oily particles. Such bodies, at leaſt ſome of the 
particles they contain, are eaſily and often turned into a very 
ſtrong, ſubtle, elaſtic vapour. With ſome, nothing more is 
neceſſary to generate a very powerful vapour, than a bare mix- 
ture of different bodies. Thus equal quantities of powdered 
ſulphur and iron filings, being mixed with water, ſoon become 
-too hot to be touched ; and in a little time emit flame and ya- 
pour. And if iron, oil of vitriol, and water, become mixed 
together, there will inſtantly ariſe a violent ebullition, with 

fumes copiouſly.exhaling ; and which are ſo very inflammable, 


that if ſet on fire, they go off at once with a loud exploſion. 
The fame is alſo effected by fermentation. Inſtances of very 


| ſtrong elaſtic vapours, produced this way, are ſo common and 
obvious, that particular caſes need not be mentioned. All ſe- 
parable, mixt and compound bodies, may be the ſubject of this 
operation: and the caſier they are ſeparable, whether by means 

op 


From the phenomena which have been mentioned, it ſeems n tat 


this elaſtic vapour was a fluid, of the ſame nature as that which is now called in- 
Nammable air. 
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-of water, air, or heat, the more readily they ferment —And 
when they do ferment, they will produce a vapour more or leſs 
ſtrong, according to the quantities of the fermenting matter, 
and the degree of the fermentation. But in no method is a 
more powerful vapour produced, than by fre. What an amaz- 
ing effect will a ſmall ſpark of this have on nitre and ſulphur, 
when made up into ſuch a compoſition as that of gun- poi er 
How ſmall a quantity of this powder, when on fire, will ge- 
nerate a vapour of ſufficient force to burſt the firmeſt rocks ! 

Air, by the application of fire, becomes ſo elaſtic „ As to break 
through all oppoſition.—And there are many effects produced 
by the vapour of water, when intenſely heated, which make 
it probable, that the force of gun-powder is not near equal to 
it. And, in general, all combuſtible bodies are capable of be- 
ing turned into vapour, by the action of fire. And fire ſeems 
to be a fluid, which is ſpread through almoſt all bodies what- 
ſoever. It certainly exiſts, in very large quantities, in the bowels 
of the earth. Some parts, as the volcanoes are actually burn- 
ing, and have been throwing out fire, flame, ſmoke, cinder, 
rocks and lava, for many ages.—And where there are no ſuch 
appearances of it, it exiſts, and is diffuſed in great quantities. 
That this is the caſe is evident from hot ſprings, — the warmth 
that is always found in deep mines and'pits,—and thoſe burn- 
ing mountains that have been thrown up from the bottom of 
the ſea.— And when collected into large quantities, its effects 
on water, air, the fumes of fermenting minerals, and all kinds 
of combuſtible bodies, would be to generate a vapour more or 


leſs ſtrong, according to the quantities of the minerals of which | 
at was compoſed. _ 
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Thus, in the contents of the earth, we find. ſufficient mate 
rials for the production of the moſt ſtrong, active and power 
ful vapour and ſuch materials as do, in fact, produce moſt 

WW terrible volcanoes, —vapours that have hove up, and brokethro? 
the ſurface of the earth,. and earthquakes that have ſhaken-the 
whole country, for twenty miles around Yeſuvius and A tna. 
—And ſuch: exploſions and conenſſions are what all thoſe coun< 
tries are ſubject to, which abound. with ſulphur. nitre, and: 
ſach combuſtible materials. 

As the contents of the earth will account for the origin, the: 
ftrufture of it will account for the motion and. direction of a ſub- 
terraneous vapour. Were the globe a perfect ſolid, there could 
be no motion of a ſubterraneous vapour under its ſurface. But 
this is not the caſe. Inſtead of being a perfect ſolid, the earth 
is of a cavernous. ſiructure; containing various pits, holes and 
caverns. Some of theſe are dry; others are the fountains, or 
contain currents of water; and others abound with the fumes 
of fermenting minerals, and with various kinds of vapour and 
effluvia. That the earth is thus of a cavernous ſtructure, is 
evident from the mines, ſprings, and currents of water, that 
are found below its ſurface, in every country, and in almoſt 
every place. And it is probable, that many of theſe ſubter- 
raneous Caverns may be of a great extent ; — ſome running 
in a dire&, and others in long, crooked, unequal paſſages. 

—And by thus winding, meeting, croſſing and mixing with 

each other, they may form communications between very 

diſtant parts of the earth. The manner in which the ſolid 
and fluid parts of the earth are diſpoſed, is alſo worthy of 
remark. In ſome places, they are found promiſcuouſly min- 


gled : and blended together, in a manner which has no apparent 
e order 
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order or regularity. In other places, on various Ende of folds 
appear to be diſpoſed with the utmoſt apparent regularity, in a 
the form of different and diſtinct ſtrata of clay, coals, falts, 
ſulphur, minerals, &c. It is thus alſo with the fluids ;—in_ 
many places, they are regularly collected into quantities, or foun- 
tains, within the bowels of the earth; in others, they are con- 
ſtantly and regularly moving in perpetual ſtreams and currents: 
ſome of which are charged with ſulphureous particles; others 
with thoſe of iron ; and others, with various other tinctures and 


mixtures. 
And from this Structure of the earth, he motion of a ſub⸗ 
terraneous vapour would receive its direction. For vapours, ge * 


nerated and increaſing in the bowels of the earth, if they found 

no vent upwards, muſt naturally take their courſe and ruſh fierce- 

ly along under the ſurface of the earth, according as they found 
ſubterraneous paſſages or ſtrata, of proper materials to oonduct 
them. And it ſeems as if ſomething of this nature muſt be the 

caſe in this part of America. That there ſhould be a particu- 

lar part of the country, as to width, to which the earthquakes 

of New-England have repeatedly reached ; that they ſhould all 

be of the ſame kind, come from the fame point, —and pro- = 
ceed in the ſame path ;—theſe phenomena cannot be ſuppoſed | | 

to be the effect of what is called chance or accident. It is evi- 
dent there muſt have been ſomething which ſerved as condudtors. 

If ſubterraneous paſſages,” of ſuch extent as theſe earthquakes, 1 
ſhould be admitted, it would be diffcult to account for the... | 
width of the earthquakes, on that hypotheſis. The more pro- 

bable ſuppoſition ſeems to be, that there are ſome particular * 
firata, which have ſerved as fuel or conductors to the vapour. 
And that this was the caſe, ſeems further probable from the 

O 2 ſulphureous 
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ſulphureous mixtures that have been thrown out at the different 
eruptions. Inſtances of theſe eruptions are mentioned in the 

accounts of the earthquakes of 1727 and 1755.—And they are 

ſuch as make it probable, that there is ſome particular fratum 

under the ſurface of the country, which has ſerved and will 
ſerve to direct the motion of the ſubterraneous vapour, from 

the places of its origin, to that of its grand final eruption.“ 

On this account of the Cauſes of the Earthquakes of New. 
England, it may not be amifs to remark, that part of it ſeems 
to be matter of fact, and part matter of confecture. As the. 
cauſes lie out of ſight, and beyond the reach of obſervation, we 


have no way to come to the knowledge of them, but by gene- 
ral reaſonings from the phenomena that fall under our obſerva- 
tion. Theſe phenomena, I may venture to ay, have been fair- 
ly related: but whether the inferences that have been drawn 
from them, are juſt, the conjectures, ſuch as are probable, — 
the concluſions, well ſupported, —and the evidence, ſuch as 


might | 


* _Such rata are not at all uncommon. Many countries are known to abound: 
with, and to be diſtinguiſhed by them. We have an inſtance of it in the chalky 
and flinty countries of England and France, which (excepting the interruption of 
the channel, and the clays, ſands, &c, of a few counties) compoſe a tract of 
about three hundred miles each way.” Phil. Franſ. for 1760, p. 587. The vol- 
canoes in the Andes, are in all probability derived from the fame /iratum of com- 
buſtible minerals; the extent of which cannot be leſs than five thouſand miles, for 
ſo fax do the mountains and volcanoes extend. —And thus in North-America,. if we 
may give credit to L. Evans,. in deſcending from the mountains which adjoin to 
the weſtern. lakes, the ſame ſets of fee, and in the ſame order, are 1 | 
kept up. | 

In ſome countries, earthquakes have ceaſed upon the beotking out of volcanoes. 
If there were volcanoes in this part of America, which might ſerve to interrupt the 
ftratum, and as a vent for the ſubterraneous vapours to difcharge themſelves, it is 
probable the earthquakes of New-Zngland would not run in fuch a regular manner, 
Uhrough ſuch an extent of the country. | 
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might have been expected, - theſe are ſubmitted to the judg- 
ment of others. Hypotheſes may be of uſe to put us upon 
further enquiry, and a more critical examination; but are never 
to be received, any further than . are ſupported by proper 


evidence. 


GENERAL REFLECTIONS on EARTHQUAKES. 


THE preceding AccounTs, OBSERVATIONS and CoN- 
JECTURES, have been conñned to the earthquakes of New- 
England. — But they will naturally lead us to ſome GENERAL 
REFLECTIONS on the nature,. uſe and effects of theſe formi- 
dable phenomena. Thus, 

If we are right in our conjectures on the cauſes of carth- 
quakes, we may conclude, that the globe always has been, and 
will be ſubject to-ſuch concuſſions. From the earlieſt ages, of 
which we have any accounts; this has been the caſe. Many 
parts of the earth bear the marks of great and furious eruptions ; 
not a few of which, were prior to all hiſtorical monuments 
and records. The eruptions of the noted Ana, may be traced 

back an hundred years before the ſiege of Troy.* Veſuvius 

was a volcano before the foundations of Herculaneum and. Pom 
peu were firſt laid. Theſe cities were covered by an eruption 

of Veſuwius, A. D. 79. Their foundations and pavements are 

all of that melted and vitrified ſubſtance called lava, which 
Veſuvius had thrown out ;—which is a proof of great erup- 
tions, prior to the foundations of theſe cities T How long. 
theſe volcanoes, or thoſe in Iceland, the Eaft-Indian iſlands, 
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and South- America, have bern Ring g. we have no hiſtory or 
tradition ancient enough to inform us. Many of their effects 
bear the marks of more furious eruptions than any there have 
been in modern times. The ſoil for more chan twenty miles, 
round Naples, by its cinder, ſtones, burnt matter and lava, ap- 
pears to have been the production of very ancient ſubterraneous 
fires, earthquakes and eruptions.* The Appenines, a chain 
of mountains which divide the continent of Italy from north 
to ſouth, and extend even to Sicily, diſcover many tokens of an 
internal fire; and were judged, by that celebrated philoſo pher, 
M. de la Condemine, to be a chain of ancient volcanoes. This 
is alſo the caſe with that long chain of mountains in South 
America, known by the name of the Andes. Theſe moun- 
tains run from 45 ſouth latitude, to ſeveral degrees north of 
the line, and alſo throughout all Mexico; being, according to 
Monſ. Bouguer's account, five thouſand miles in extent. The 
ſeries of volcanoes, formed by theſe mountains, -is interrupted 5 
many are totally extinguiſhed; and there are many which are 
ſtill burning; and many of the ancient ones frequently burſt 
out again. f Several of the Weſt-Indian iſlands, the Azores, 
Tenerife, and moſt high mountains, either contain volcanoes, 5 
or, by the veſtiges of calcination and vitrification, ſhow the | 
former effects of them.—And as ſeveral iſlands and mountains 
have been ſunk, ſo we have authentic accounts of ſeveral that 
have been thrown up from the bottom of the ſea, by ſubterra- 
neous fires. Such effects with the relations of hiſtory, afford 
plentiful evidence, that the globe has always been ſubject to 
and greatly affected by ſubterraneous fires, as dap and 
volcanoes. The 


Phil. Tranſ. for 1771. Art. 1. 
> Condamine's Travels into Italy. 


, 


| Profeſſor WII L TAN S on Earthquakes. 30 3 


The ſame cauſes which have produced ſuch effects on the 
ſurface, are undoubtedly ſtill exiſtent in the bowels of the earth. 
Proper periods of time may be requiſite for them to grow ripe, 
or gather ſtrength ſufficient to cauſe an exploſion or earthquake. 
But as the materials from which ſubterraneous vapours are form- 
ed, conſtantly exiſt in the bowels of the earth, they will be as 
conſtantly fermenting ; and thus increafing the quantity and 
force of the vapours „till they ſhall become ſufficient to break 
through all oppoſition, and force for themſelves a paſſage thro' 
the earth. And although they may in ſuch ways be diſcharged 
from time to time; yet, ſo long as the ſame powers ſhall ſub- 
fiſt in matter, new vapours will be produced; and, of conſe- 
quence, the ſame effects, after proper intervals of time, will 


again take place. Nor are they to be viewed as marks of any 


diſorder or irregularity in the works of nature. For, 
Notwithſtanding all their terrible effects, earthquakes ſeem 

to bea neceſſary conſequence of ſuch laws of nature, and powers: 

in matter, as are, upon the whole, greatly beneficial to the globe. 


There is no phenomena in the whole courſe of nature, ſo for- 


midable as that of an earthquake. Nor is there any that has 
ſpread more univerſal horror, calamity and deſolation. Hiſtory, 
ancient and. modern, abounds with accounts of large countries 


that have been. ſhaken, —whole cities that have been ſunk and 


covered, and immenſe numbers of mankind that have been 
deſtroyed, by theſe dreadful convulſions of nature. In the 


earthquake which ſhook Sicily, ; in, the year 1693, fifty-four « Oo: 


ties and towns, with an incredible number of villages, were 
either deſtroyed or greatly damaged, and about fixty thouſand 
| perſous periſhed. In. that at Jamoica, in 1 692, almoſt the 
whole of Port-Royal was ſwallowed 1 up, and large numbers of 
its 
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its inhabitants buried in its ruins.—And in the earthquake at 
Lima in Peru, in 1746, all the buildings in that city, and in 
the port of Callao, except about thirty, were ſunk, or laid in 
ruins, and great numbers of people deſtroyed :—four hundred 
and fifty-one ſhocks, many of which were equal to the firſt, 
ſucceeding in the ſpace of four months. The deſtruction of 
Liſbon, by the earthquakes in 1755, was alſo attended with the 
moſt tragical ſcenes of deſplation, death and miſery. And yet, 
notwithſtsnding all theſe dire effects of earthquakes, it is very 
poſſible, that the laws and cauſes from whence they ariſe, may 
be a neceſſary proviſion, and a real advantage to the globe. The 
power of gravity, the wind and water, rain, heat and cold, 
have occaſioned the deſtruction of vaſt numbers of mankind : 
and yet they are a general advantage to the earth, and to its in- 
habitants ;—and ſuch an advantage, that no creature could live 
on this globe without them. And ſince they produce an over- 
balance of good, they are to be eſteemed advantageous and be- 
neficial upon the whole ; although in ſome particular caſes, 


they may be attended with very dangerous and fatal effects, 


This, it is probable, is the caſe with all the laws, powers and 
operations of nature ; and to all thoſe agitations and concuſſions 
to which the earth is ſubject, 

To enumerate all the ends to which theſe formidable pheno- 
mena may ſerve in the natural world, would require higher de- 
grees of knowledge than it is probable we ſhall ever have of 
this ſubject. And yet, perhaps, we may ſee enough to con- 
vince us of the wiſdom and benevolence of the Creator, in 
making the globe ſubject to ſuch concuſſions. Theſe extenſive 
and powerful agitations tend to weaken the attraction, looſen the 
parts, and open the pores of the earth; and thus to fit and 

prepare 


- 


* 
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prepare it for the purpoſes of 0. and for the various 
kinds of produce that are neceſſary for the ſupport of animal 
life. Were an inſt perable bond of attraction to take place on 


the ſurface, or in the bowels of the earth, without ſomething 


to oppoſe its power, —fluidity, motion, vegetation, and all na- 
ture would be at a ſtand. The power of gravity tends to this: 


And hence we find it neceſſary, by the operations of agricul- 


ture, to break the ſurface of the e rth, to looſen its parts, and 
open its pores, and thus weaken its attraction, that it may be 
fit for the production of ſuch fruit and grain as we want in the 
courſe of the year. An earthquake performs that in the bowels 
of the earth, which the various methods of agriculture per- 
form on its ſurface.— And it is probable, that the former i is 


equally neceſſary to the purpoſes of vegetation, as the latter 
And what ſeems to confirm theſe conjectures, it is obſervable, 


that thoſe places which are moſt ſubject to earthquakes, are the 
moſt noted, cæteris paribus, for the fruitfulneſs of its ſoil, and 
the plenty of its produce. Thus Lay, Peru, Manilla, and 
eſpecially. Ætna and Vęſuvins, places greatly ſubject to earth- 
quakes, are celebrated for an uncommon fertility. There are 
other important ends which may be anſwered by earthquakes. 


Thoſe ſubterraneous vapours, by which they are cauſed, ſeem 


neceſfary to prevent the inward parts of the earth from becom- 
ing too denſe, compact and hard, in conſequence of their at- 
traction. — And when theſe vapours are collected in large quan- 
tities. it may be neceſſary to have them diſcharged into the 
atmoſphere, to prevent a diffolution of the globe through the 
force of their elaſticity or repulſion. It may alſo be neceſſary 


fo have new ſubterraneous paſſages opened, —old ones diverted 


from their former courſes, — and new communications eſtabliſh- 
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ed between different countries,—that all parts of the earth may 


be ſupplied with ſuch kinds and quantities of water and air, as 
che growth of bodies, i in the bowels and upon the ſurface of che 
earth, may require; and that the ſolid and fluid parts of 1 
earth may be kept in their due place, connection and order. — 
And, in general, we may preſume, from the analogy of na⸗ 
ture, that there may be, and no doubt are, many ends and uſes 


to ich ſubterraneous fires and ne may ſerve, of 


- : * - 


theſe thin, gs may be, 


It is probable, that our knowledge of this ſubject will in- 
creaſe, as all other branches of natural knowledge have done, 
and by the ſame means, obſervation and reaſoning. In the con- 
tents and ſtructure of the globe, the Creator of it ſeems to. 
have made proviſion | for the production of ſubterraneous va- 
pours and exploſions. Earthquakes may of conſequence be ex- 
pected, at proper intervals of time, in every country and cli- 
mate, ſo long as the earth ſhall continue: to exiſt in its preſent 


form. As theſe events happen, poſterity will have opportuni- 
ty to examine their phenemena, to note their effects and opera- 


tions, and to mark all their differences and agreements : and, 
of conſequence, they will be. obtaining more and more. inſight 
into their nature, cauſes and effects. The methods of reaſon- 
ing which are now happily introduced into philoſophizal ſub⸗ 
jects, though their effects may be low, are LIFE certain and pro- 
—And the PE philof phical locieties ready eſtabliſhed, 
by collectin 8 and recording obſervations, are, and will be, 


providing materials for the ages that are to come. And 
when a ſufficient number rof © obſeryations ſhall be thy us hf; 
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ed, inferences may be drawn, and concluſions may be formed 
from them, of which, as yet, we have not the leaſt thought 
or ſuſpicion. It has been thus in all other branches of Philo- 
ſophy : and the ſame accuracy of obſervation and reaſoning, 
when applied to the philoſophy of earthquakes, will probably 
bring to light things, of which we have now no Knowledge | or 
conception. 

From any kniowled ge we 7 * have of the nature and cauſes 
of earthquakes, nothing would appear more romantic, than to 
attempt to predict when ſuch formidable concuſſions will hap- 
pen. We know ſo little of their cauſes, much leſs when theſe 


cauſes will have collected ſufficient force to burſt forth and ſhake. 


the adjacent country, that we have no way to form any rational 
cane as to the time Wm. an n earthquake will pg, 
and e e of their cauſes. Nor can we receive 1250 if 
any, help from auy preceding /igns : I do not mean thoſe 
which fear and ſuperſtition have formed ; but from any regulari- 

ty of their periods, —ſtate of the atmo] phere,—uncommon mo- 


tion of wells, ſprings, and the like. For if there is any con- 


nection between chings of ſuch a nature, and the happening 
of an earthquake, it is what. we do not underſtand. 

But our ignorance of theſe things ought not to be made an 
argument, that there is not in reality any regularity | or order in 
theſe events; or that it will always be impoſſible to diſcover ſo 
much of the nature and operations of natural cauſes, as to diſ- 
cern the fame ſimplicity, order 'and harmony, in the ſeveral 
phenomena of earthquakes, as are apparent in many other works 
and operations of nature: In all thoſe works of nature, of 
which we have any tolerable conceptions, ſtated wu: aid a 
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ſteady regard to them, have been obſerved. And this has been 
manifeſt and apparent in the ſame degree as our knowledge of 


any ſubject has been advanced. There was a time when uni- 
verſal confuſion and diſorder were ſuppoſed to pfail i in the 
courſes, motions and appearances of the heavenly bodies. But 


as the knowledge of the true aſtronomy increaſed, the moſt 


perfect order, harmony and proportion has been diſcovered 1 in 
the motion and appearance of every ſtar, planet and comet.— 
And it is now well known, that all the ſuppoſed irregularity in 
any of theſe bodies, was nothing more than want of knowledge, 
and confuſion of ideas in the obſerver. If we may reaſon from 
analogy, the concluſion will be, that it is the ſame in all other 
caſes. It can hardly be doubted, therefore, but that there is 
the ſame harmony, rule and order, the fame general and ſtated 
laws, in.the cauſes and operations of earthquakes, as there are 


in all other events of nature. No reaſon can be aſſigned why 


4 


theſe alone, of all the works of Gop, ſhould be made up of 


irregularity and confuſion. It muſt, therefore, be ſuppoſed, 


that earthquakes (like all other events. that depend on natural 
cauſes): are ſubject to certain and determinate laws and rules, 
which are in themſelves conſtant, regular and harmonious, — 
whether theſe laws, or this regularity, is known to us or not. 
The ancient Egyptians and Chaldeans, by a long courſe of 
obſervations, are ſaid to have been able to foretell the appearance 
of comets, and the approach of earthquakes.* The greateſt 
philoſophers have ſuppoſed their predictions of this kind were 
founded not on any knowledge they had of the laws and powers 
of nature, but on the vain arts of judicial aſtrology. This 


might be the caſe.— It is, however, to be withed, that _ 
co 
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could be a little more certain what knowledge the Egyptian: 
pretended to in this matter. It is well known, that the ſci- 
ences were much cultivated among that diſcreet people. Geo- 
metry” and aſtronomy, if they were not begun, received very 
great improvements from them. The Greeks had all their aſ- 
tronomical learning from Egypt. Pythagoras got the know- 
ledge of the true ſyſtem of the univerſe from the Egyptian 
 prieſts.—And their advances in ſeveral parts of the mathema- 
_ tics, were great and uncommon. How far they were acquaint- 
ed with the aſtronomy of comets, I am notable to fay. Some 
of the Chaldeans, and Pythogorian philoſophers, taught many 
things as to the nature, orbits and revolutions of comets ; which, 
though long diſregarded, modern aftronomy has adapted, and 
abundantly confirmed.* And that there was nothing impoſ- 
ſible, nothing romantic, in attemptin g to predict their appear- 
ance, the great Halley has fully demonſtrated. And whether 
they might not have ſome knowledge as to the philoſophy of 
earthquakes, which, thro' the ignorance and barbarouſneſs of af- 
ter ages, might be loſt to the world, ſeems worthy of enquiry. 
But union this may have been, it is at leaſt poſſible, that 
regularity, order and laws may be difcovered in theſe, as well 
as in other works of nature. It is, indeed, but very little that 
is yet known of the nature, cauſes and operations of theſe events. 
It wall, probably, require the obſervations of many ages to di 
geſt and form them into a proper ſyſtem.— And a long courſe 
of obſervations may open new ſcenes to poſterity, and enable 
them to form concluſions,. I had almoſt ſaid predickions,.— 
which to us would appear wild, abſurd and ridiculous. 10 
me there appears a8 much 11 for ſuch a conjecture, as Se- 
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neca had ſeventeen hundred years ago for his, relative to comets 


but which has literally been fulfilled.“ But leaving theſe * 


to the ages that are to come. — 

From contemplating theſe mighty works of nature, a phi- 
loſophic mind will naturally riſe in admiration and reverence, to 
the FRS T GREAT CAusE or ATL | In all the works of 
nature, we find plain marks of that wiſdom, power and good- 
neſs, with which the whole plan, frame and conſtitution of it, 
was firſt formed and adjuſted. As all natural effects take place 
in conſequence of cauſes and laws derived at firſt from Gop, 
true philoſophy agrees with the holy ſcriptures, in aſcribing all 
ſuch events to his agency. It was no doubt with a view ulti- 
mately to moral purpoſes, that the laws of nature were firſt 
eſtabliſhed : and nothing can be better adapted than many of 
their operations, to awaken and. direct the attention of man- 
kind to the ſupreme Governor of the world. By the operation 
of natural cauſes, the Deity often * ariſeth to ſhake terribly the 
earth.“ He looketh on the earth, and it trembleth : he 
a; toucheth the hills, and they ſmoke.” He removeth the 
mountains, and overturneth them in his anger.” The pil- 
lars of heaven tremble, and are aſtoniſhed at his reproof. 


Amidft ſuch convulſions of nature „ ſtrong impreſſions of the 
power and majeſty of Gop, will naturally take poſſeſſion of 
the human mind. Mankind will ſee and feel their dependence 
8 their Creator, —with the wiſdom, benefit and advantage 

of 


„ A time, ſaid this excellent — vill come, when thoſe things 
4 which now lie bid, will at laſt be bronght to light, by length of time and the 
6 diligence of poſterity : for it is not one age that is ſufficient to make ſuch great 
« diſcoveries.” Seneca, Nat. Queſt. lib. vii. e 2 5. May we not venture to ſay 
the ſame of earthquakes ? 45 TY 1 © 
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of ſuch a ſteady courſe of virtue, as leads to an habitual truſt 
in his providence and protection. Such unuſual and great events 
will powerfully awaken their attention to morals, and thus pro- 
mote the advantage, although i it may nen loſs and terror 
to mankind. 

To pretend to be above fear, or to attempt to be unmoved 
with ſuch concuſſions of nature, would argue, on the one hand, 
a folly or a pride unworthy a philoſophic mind : and on the 
other, to give way at every ſuch event, to ſuch confuſion of 
thoughts and paſſions, as leaves no command over the mind, is 
a weakneſs as much as poſſible to be avoided. Or this we may 
at all times be certain, the preſent frame of nature will ſub⸗ 


fiſt ſo long as Infinite Wiſdom and Goodneſs ſee it to be fit.— 


And no event will ever take place in the natural world, which 
was not foreſeen by him who is the AurHok or NATURE, 


and deſigned to anſwer ſome wiſe and benevolent purpoſe. Of 


his favour mortals may be ſure, ſo long as they maintain a ſteady 
regard to the rules of virtue.” This will always be productive 
of ſafety and happineſs; though the immediate effect of the 


preſent convulſions of nature, will probably be as the py fays, | 


Te; erra tremit. - Fug, gere e fere, et mortalia corda 


Per Seer humilis frovit Favor. 
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IX. An Account of Weſt-River Mountain, and the Appear- 
ance of there having been a Volcano in it. In a Letter from 
DANIEL Jonzs, E; of Hindſdale, t the Rev. Josꝝpn 
WILLARD. Pręſident of the en at Cambridge, V. : 
Pref. A. A. | | 


en, Nayembrr to. 1 
SIR, | 


RECEIVED your's of the 18th of Azul laſt, ig hs 

ſerved the contents : and as I am not only willing, but defirous 

of doing all in my power to aid the literati in their purſuit of 

knowledge, immediately upon the receipt of your letter, (altho' 

I have often been upon We/t-River Mountain repaired there 

i again, with the beſt guides, and thoroughly explored the ſame. 
1 N The Mountain is ſituate about twelve miles north of Maſſa- 
by chuſetts line, on the eaſt fide of, and adjoining Connecticut- Ri- 
| F | ver, in the county of Cheſhire, and ftate of New- Hampſhire, 
| and oppolite the mouth of We Id from which its name 
4 ariſes, f 
The Mountain, in all its parts, contains about RPA — 
ſand acres of land, and is very uneven. The ſouth and weſt 
aſcents, very ſteep : the north and eaſt not ſo ſteep, but very 

ragged. | 
On the ſouth ide of the Moantain, about eighty rods 185 
the ſummit, there has been an eruption, - perhaps not within 
the preſent, or laſt century. The peaſants, in the neighbour- 
hood of the Mountain, diſcovered this place, and became poſ- 
ſelled with the idea of gold duſt being in the Mountain, and 
that it melted down into a ſolid body, by the extreme heat of 
| | 182 the * 
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the Mountain, at the time the eruptisn happened: in conſe- 

quence of which, they went to work in ſearch of the ſuppoſed 

treaſure; and after fruitleſs ſearches, formed larger connections, 

entered into covenant with the proprietors of the land, and with 
one another, to make ſearch for all kinds of mine and mineral. 

They have dug down about ſeventy or eighty feet; and in ſome 
places, where the rocks permit, twenty feet wide; but they are 
now impeded by the rocks, and the water that comes from the 
Mountain above the hole. The external parts of the hole is 
entirely rock, and in many places much burnt and ſoftened. 
There are ſmall holes in various places of the rock where they 
dig, like the arch of an oven, and the rock ſeems to be dif- 
-ſolved by heat; the cinders and melted droſs adhere to it, and 
hang down in drops like ſmall icicles, ſomething reſembl- 
ing in colour, the cinders of a furnace, or black glaſs, and it 
is ſo faſtened to the rock, on it PP as if it Was — 
part of the fie. 

They dig out of the hole, near the Turkce various ſtrata of 
earth, or mineral; and in digging a drain to let out the water, 
they find a great ty of the ſame kind of earth; and as it lies 

in the ground, the different completions are very curious to 
obſerve: there is a very fine ſoft yellow-oker, which, burnt, 
makes a good Spaniſh brown; there is another ſtrata, reſem- 
bling levigated antimbny, the Part very ſoft; another of a 
faint yellow, fine, ſoft, and very greaſy, which quality 1s not loft 
by lying on the ſurface of the earth, for a long time, expoſed to 
the ſun and air ; there is another that reſembles a peach bloſſom 
in colour, but the texture more like the oker : and theſe va- 
rious mineral, or earth, are not intermixed. At the mouth of 


the hole, there was blown out melted drofs, which ſtuck to 
| 1 the 
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the rocks; and in the hole was found various pieces of ſtone, 
which appeared to be diſſolved by fire, and the ſides of the 
rock blackened by fire; ſo that this hole muſt have been alled: 


up ſince the eruption took place. 


The miners inform me, that in the morning FIR 8 


obſerve upon the earth that has been thrown. out, ſomething 


very white, .and by touching it with their. tongue ſuppoſe | it to 
be ſalt - petre. | 

In my late ſearch, I went to > the top of the 3 11 
rectly above the place where the before - mentioned eruption 
happened, to ſee if there was a crater. The peak is ſmall, and 


there are about twenty rods of ground on the ſummit, which is 


rather hollow, where water ſtands in a wet ſeaſon (as is com- 
mon in mountainous countries) but no regular crater. The 
hollow is oblong, and would have been, propably, had there 
been a great volcano (unleſs the heat had been ſo intenſe as to 
have diſſolved a prodigious ridge of folid rock, about fifty feet 
to the weſt of this hole) ſo to the top of the Mountain, which 


forms one ſide of a large dingle, from the top to the bottom of 


the Mountain,. four or five hundred feet perpendicular ; where 
immenſe quantities of rock have fallen down, occaſioned, proba- 
bly, by exploſions in the Mountains, or earthquakes. That 


there have been various exploſions in the Mountain, is beyond a 


doubt, and in various places, which have occaſioned great quan- 
tities of ſtone and rock to fall from the Mountain; but I am 
inclined to think theſe exploſions are not frequent, as formerly, 
even fifty years ago; for I am told by ancient people of vera- 
City, who formerly dwelt at For- Dummer (oppoſite the Moun- 
tain) that there were frequently exploſions, and fire and ſmoke 


The 


- * 


315 

The laſt exploſion that I recolle&, happened about five or ſix 
years ago, the noiſe reſembling that of an earthquake, and the 
earth trembled conſiderably where I was, about four or five 
miles from the Mountain; my herd of cattle were greatly ter- 
rified thereby, and run together through fear. 

That there has been ſomething more than a ſudden 8 
every one that views it muſt be convinced: but that there has 
been any conſiderable volcano, fo as to cauſe the earth above to 
fall in or ſettle, no one, I preſume, will pretend. 


diſcovered in Newy- Hampfhire. 


I am, Sir, with great reſpect, | 
Our very humble ſervant, 
DANI E L JON E 8. 


De Rev. JoszPn nne 
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X. An Account of Eruptions, and the W ä 5 
in Weſt-River Mountain: In a-Letter from Mr. Car ER 
| ALEXANDER, of Northfield, to My, CaL EB GANNETT, 
Rec. Sec. A. A. 


Northfield, May 18, 1779. 
PER. RP Is NEE 
; CCORDING to your dtfire, I have viſited the vol- 
cano upon the height of Ye/?-River Mountain, and 
ſhall do myſelf the pleaſure to inform you concerning the va- 
rious reports and particulars, relating to this place. 

How long fince it was firſt diſcovered, I am not able to aſ- 
certain. An old gentleman informs me, that fifty years ſince; 
he heard noiſes on that Mountain, as loud as: the exploſion of a 
great gun. Some years after, ſimilar noiſes were heard, at the 
diſtance of fourteen or fifteen miles. Several times very violent 
eruptions of fire have been ſeen, the flame aſcending very high 
into the air. Once in the winter there was an eruption. The 
years when the preceding eruptions happened, I cannot inform : 
the laſt was twenty-ſeven years ſince; which was the moſt vio- 
lent eruption ever known in that place: it was towards the 


_ cloſe of a dark evening, when it was firſt perceived, being pre- 


ceded by a louder noiſe than common; then directly was 
feen the fire, which: was feen to burn for ſeveral hours. 
What I have written is by information : yeſterday I was 


at the place myſelf, It is nearly upon the top of a very ſteep 


craggy mountain: by obſervation, I apprehend there were two 
places where the fire iſſued out; one of which is between two 
folid rocks, nearly a foot in diameter, but almoſt filled with the 


ealcined matter cauſed by the fire, part of which appears ſimi- 
| lar 
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Hr to burnt ſand, intermixed with cinders. 0 The ſurface of . 
the rocks, for a conſiderable diſtance,” indicates that there have 


been very intenſe nres, and probably melted matter upon them, ; 
for they are turned into perfect cinders. 


The other place where the eruption has been is ſo deſtroyed, 


that I can inform but little with regard to it : only upon one 


fide. the rock is greatly calcined. . 


A number of gentlemen, apprehenſive this there is ſome - 


valuable mine in this Mountain, have undertaken to penetrate 
the bowels thereof. Accordingly, they have dug nearly eighty 
feet, in a perpendicular direction, into the Mountain, followin g 


a vein of matter, appearing ſimilar to oker, both yellow, red, 
and brown; alſo, very often, they find pieces oſ cinders, like 
thoſe which 1 have ſent you. This vein, in ſome places, is 


ſixteen feet in diameter, in other. places not-more than five. 
In digging, they often find ſtrata of this calcined matter, 


with a conſiderable mixture of other ſubſtance, appearing as if 
it had been intenſely burned. I deſcended to the bottom of 
this (truly hideous) pit, and obſerved, that the rocks, in we 


places, were turned into cinders. 


I am not able to determine, dice there be any thing of d ö 


ſul phureous nature on this Mountain; but this I dare affirm, 
that there have been ſeveral eruptions: but whether it may, 


with propriety, be called a volcano, I know not. This deter- 
mination is ſubmitted to the judgment of gentlemen more ac- 


quainted with the nature of volcanos, than I can pretend to be. 


I ſend you, for obſervation, two pieces, that were taken one 


from the top and the other ſeventy feet under "_ 
I am, &c. 


CALEB' AL EN AN. DER, 
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1415769 2 ie en T6 

XI. Obſervations made at Beverly, Lat. 42 36 N. Tong yo 

45 W. to determine the Variation of the magnetical Netdle. 

By the Rev. Jos EH WILLARD, Preji dent. 125282 the rn 
at Cambridge, V. Pref. A. A. PEER: 


N attention to the variation of the magnetical needle, it 
is well known, is of great importance at ſea, nor is it 
of ſmall conſequence upon the land ; eſpecially in Norib- 
America. From the firſt ſettlement'of this county, the lines 
between towns, and between lots of land appropriated to indi- 
viduals, have been determined by the magnetical needle. If 
the variation always continued the ſame, no difficulty would 
enſue, in again tracing the lines, upon the ſame magnetical 
courſe ; but as it alters from time to time, the lines run in any 
ſucceeding years muſt deviate from the firſt, and from one an- 
other, unleſs proper allowances are made for the alteration. 


From the want of a ſufficient number of obſervations, and of 
attention to this ſubject, in thoſe who have ſurveyed the lands 
in this country, difficulties have ariſen at one time and another, 
between towns and individuals. To remedy this inconvenience 
for the future, this Academy, ſome time ago, recommended 
magnetical obſervations, to determine the variation, which it is 
to be hoped will be made in various parts of the country, and 
at proper intervals of time, and be uniformly attended to by 
Hur ſurveyors. Since this recommendation, I have endeayour- 
ed to determine the variation at Beverly, with as much gqxa&t- 
neſs as I was able. With this view, procured an azimuth 
compaſs, of Dr. Gowin Knight's invention, It appears to be 

good 


made at Bever. gig 


good of its kind, and is furniſhed with a vernier, pointing out the 
azimuth to 5 ; but the 12 may pretty eaſily determine by it 
to 25 and ſometimes to 1. To obſerye by this compaſs, I af- 
certained the going of my clock to great exactneſs, and on five 
different days, took ſeveral magnetical azimuths, both before 
and after the ſun paſſed the meridian, and noted the moments, 
which I have put down in apparent time. For theſe times, I 
have calculated the true azimuths by ſpheric trigonometry, and 
have carried out the variation for each obſervation ſeparately. 
On two days, I alſo determined the variation, by taking mag- - 
netic azimuths, at correſponding altitudes of the ſun, making | 
proper allowances for the change of declination, between the 
obſervations. of the forenoon and afternoon.” On each of the 
days, ſome of the obſervations differ ſeveral minutes from others; 
but this I cannot attribute to want of attention, as I am con- 
ſcious that I made them with all the care in my power. The 
differences, I ſuſpect, principally aroſe from the difficulty of de- 
termining, with entire exactneſs, when the ſhadow from the 
hair was on the line beneath; and when in two obſervations, 
the error ſhould be on different fides, the ſum might make a 
number of minutes. But I have the ſatisfaction of finding the 
mean reſults for the ſeveral days well agreeing with each other, 


which! is a good evidence that the reſult of the whole muſt be, 
at leaſt, very near tlie truth. 


Theſe 8 and 1 al 190 humbly ſubmit- 
ted to the Academy, with wiſhes that oo may ſubſerve the 
defigned purpoſe”. // | 
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Ap. times of obſ. 
110 34 
11 36 
11 50 
11 58 
18 
12 20 
12 26 
13 28 


Sun's mag. az. per obſ. Sun's true az. per cal. 
„ 8130 of E 
7 6 44 2 
S 1 10 $: 80 
23 E 
9 28 8 2 26 W 
18 45 11 45 
22 15 15 10 
23 30 16 17 
Variation of the needle by a mean of 8 obſervations, July 27, 
Jury 28. 
2 1b 44 8 29 250 E N +" 90 19 E. 
13: 4 n. 8 2 20 W 
12 6 10 35 3 30 
12 8 11 45 4 40 
1 22 19 45 12 46 
12 26 : + Sk - 1 * 
12 30 24 15 17 16 
Variation by the mean of 7 obſervations, of July 28. 
Jury 30. 
11 52 S 2 30 W S 4 37 E 
1 8 1 i 10 W 
12 6 10 28 3 28 
1 17 28 10 19 
12 26 21 $5 14 47 


JuLy 2, 1781. 


Variation by the mean of 5 obſervations, of July 30, 


11 29 32% 
11 39 32 
11 43 32 
41 51 32 
411 5 32 
IT 39 J* 
12 I 32 


11 53 £2 
11 59 52 
42 1 4 
12 3 52 


Jvry 31. 


8 10 10 E . 
4 35 411 37 
2 20 98 2 
iS 2 -5W. * 31 
4 32 2 34 
6 40 Oo 16 
3 SD 5 
Variation by the mean of 7 obſervations, of July 31, 
Au us T 1. 
8 3 32 W 8 3 2 
1 8 Oo 4 
8 o 1 4 W 
9 10 2 12 


42 15 52 


Variation by the mean of 5 obſervations, of Auguſt 1, 


W. 


2e 
00 0 www 


7 58 
6 57 W. 

1 
1 

6 56 

1 6 
6 56 

'6 57 

6 5957 

EF 0 W. 
wp 

6 58 

6 59 

6 | 
Von 
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Variations F by magnetic azimuths, taken at equal 
altitudes of the ſun, forenoon and afternoon. 


Ausvsr 6. 


A. M. P. M. Difference. & Diff. =Variation, 
=O , 0-4 5; ONS £7 
63 50 77 35 13 45 6 527 
63 30 77 is 13 45 6 525 
8 © . 14 o 1 
62 30 76 32 14 2 P <2 i 
Mean variation by the . ſix obſervations of n 6, 6 57 
Equation for O_ of declination, 4 
Variation, 1 
Avevsr 15. | 
67 30 Br 30 14 0 3 
67 10 82 5 13 55 6 57 
66 42 8 40 13 $58 6 59 
66 15 80 18 14 3 7 Iz 
66 2 79 55 13 53 6 56 
64 45 78 40 13 55 6 82 
64 12 78 8 13 56 6 58 
63 58 77 48 18 50 6. 55 
63 37 47 "88; 13 58 6 59 
63 © 77 5s 14 6 23 /-Þ 
61 46 75 45 13 59 6 59% 
61 20 75 26 14 - + 
Go 58 74 50 13- -52 00; 
58 50 72 45 13 55 6 575 
58 30 72 25 13 55 6 575 
58 15 72 10 13 35 6 577 
57 40 71 30 13 50 6 55 
VV 13 48 6 54 
7 ne 6 59% 
Mean variation by the above nineteen nes 6 584 
Ezquation for change of declination, + 5 
Variation by nineteen obſervations of Auguſt I 85 7 
Ditto ſix 6, 3 
Ditto five N , 6 59%. 
Ditto ſeven „ 6 595 
Ditto five 2 30, 7 57 
Ditto ſeven 3 | 28, 71 .0' 
Ditto eight 27, 7 54 
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XII I. An H. terre Reg! er of the Aurora Borealis from 
Auguſt the 8th, 1781, to Auguſt 19, 1783. By Cars 


GannzrT, A. M. Rec. Sec. A. A. 
Aug. 8, oo; Aurora Borealis appeared i in a common form, 
1781. from eight o'clock till after ten. A luminous 
arc extended horizontally from north-weſt to north-eaſt. 'The 
| __ of the arc, about 25% A thick duſky vapour lay be- 
Io. A few ſmall ſtrice aſcended from the body of lig.“ At 
f ok; 15 a column of light aſcended from about northnorth- 
weſt, — paſſed north of Arcturus, and crofling the meridian in 
the zenith, extended to the eaſt; to about 30 of the horizon. 
Thus it remained for ſeveral minutes, and then moved lowly 
ſouthward, till 10% 452, when it vaniſhed. | 
Meteors appeared. in great. numbers, ſhootin g. in x general, 
from north e to ſouth-eaſt. _ 
An Aurora Borealis,—of little extent, and faint. 
* * itte 00. 
ä 18. ditto, _ ditto. 
19. Appeared an auroral ſegment, extending from north- 
n e nearly eaſt, ſupported by a dark vapour. A ſecond. 
luminous ſegment ſoon appeared above the firſt, —a thick duſky: 
vapour intervening between the two. Some ſtrice proceeded 
from the uppermoſt ſegment, which appeared to curve directly 
towards the zenith. About ten o'clock, a. column of light 
-. ſhot up from the eaſt, and croſſing the meridian north of the 
— paſſed ſome degrees weſt of the meridian... At eleven 1 
oO clock, appeared a number of corruſcations ; after which, the: 


- whole, declined, till. an. entire dlappearance. Ant Ain 1 4 
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Sept. 25. At 7*30', an auroral arc appeared. Its meridi- 
onal height about 53. At 7h. 4 5, ſtriz proceeded from the 
arc towards the zenith—their colour, in general, white.— 
Thoſe ſtriæ, from being regular, ſoon appeared like broken 
ſheets of light. At 8b. 101, the various interrupted ſtriæ, riſ- 
ing from weſt-ſouth-weſt to eaſt-ſouth-eaſt, concentered at 
about 10* ſouth of the zenith. Glades, diverging from that 

point, extended to 15* in length, in every direction. After re- 
maining in this ſtate about ſeven minutes, the northward radii 
recoiled towards the centre. The whole phenomenon, from 
that time, decreaſed rapidly. At 8h. 20“, nothing more than a 
common Aurora was viſible. The ſtriæ from weſt-north-weſt 
were very red, and attended with corruſcations. At 8* 267, 
the height of the luminous arc not more than 40˙Q̃ĩ Two or 
three ſmall ſtriz ; alſo, very thin white corruſcations obſerva- 
ble, whoſe horizontal extent was from weſt to north, and ver- 
tical to 10* ſouth of the zenith. At 8b. zo“, corruſcations 
ceaſed, and the light in the north ſcarcely ſo much as to attract 
notice. At 8b. 37', the light increaſed. —Striz began to aſcend 
from the eaſt, very red. The general arc appeared to generate 
new arcs, which travelled ſouthward, till the uttermoſt reached 
the zenith at 8. 43. Between the arcs, which were not quite 
regular, proper ſky appeared, —in ſome parts, 5 in width, in 
others 3*. At 8* 46”, regular ſtriz aſcended from north-weſt 
to eaſt, to 5* ſouth of the zenith, and terminated in a ſeg- 
ment of a circle, whoſe diameter was about 97. A quantity 
of the vapour, in appearance like a ſmall, thin, white, irre- 
gular cloud, collected at about 6* ſouth of the fore- mentioned 
ſegment. At 8. 545, the ſtriz continued; - the ſegment, in | 
which they terminate, enlarged. —From nine o'clock, a gradual 
Aecreaſe, till the whole diſappeared. - Oct. 


rr 
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Oct. 15. At 8. 16”, a luminous arc commenced in a point 
within two or three degrees of the horizon, nearly eaſt.— 
Thence diverging, it paſſed about 8 ſouth of Pleiades, and 
proceeding between the ſtars in Andromeda s Shoulder and thoſe 
in his left arm, croſſed the meridian at about 137 ſouth of the 
zenith, and extended to about 20“ weſt of the meridian. At 
5* altitude, the light was vivid and ſtrang. From that height 
the light became more faint, till it became imperceptible 
at the afore-mentioned diſtance weſt of the meridian. The 
whole advanced ſouth ſlowly, and diſappeared at 8h. 33', Au- 
roral light was vifible alſo from north-welt to north. 

19. A ſmall Aurora. 

Nov. 13. Ditto. 

14. Ditto. 

19. An Aurora extended from north-weſt to north-eaſt — 
White, except a red ſpot in the north-eaſt :—and in the north- 
weſt, red and yellow. Striz,—numerous, but not long. 


March 9, 1782. A ſmall Aue. 


1 2. Daus. | TTL | 
14. Ditto. 
Wy 9. Ditto. 


From an extenſive Auroral arc, ſtriz proceeded, till 
4 med reached the zenith. Their motion, at firſt, regu- 
lar, afterwards, flaſhing and quivering. 1 8 
= 9. A ſmall Aurora. | 85 
10. Ditto. 


* 26, An Aurora. Striz,—whito but not long. | 
84 Sept. 
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sept. 1 3. An Aurora continued through the. night. Its 
Horizontal extent, from weſt-ſouth-welt to north-eaſt. Its 
com plexion, white and vivid. Some ſtriæ, thou gh not nume- 
rous. In the weſt, the duſky vapour, near the horizon, ap- 
peared i in two ſegments of a circle; one fe e. 
the other northward. 
14. An Aurora afforded a few ſtriæ. One ſtriæ, bees 
from the ſouthern limit of the horizontal light, aſcended almoſt 
to the zenith. It diverged very much in its aſcent. After 
continuing at its greateſt height for a minute or two, it ſubſided 
to about 530 :altitude. At 105. 30, the lower part, at about 
15 altitude, became detached from the light below, and in 
the form of a narrow glade, remained ſuſpended for ſeveral mi- 
nutes, and then vaniſhed. | 
22. At ten o'clock, a yellow ſtria of Aurora light appeared 
1 in the weſt· ſouth· weſt, without any duſky vapour be- 
neath it; but riſing from about 200 above the horizon, out of 
a ſmoky haze, and aſcending to 55 altitude. It continued 
bright a few minutes, and then became faint. Three ſmall 
ſtriæ, at a ſmall diſtance weſt of the former. After a continu- 
ance of about a quarter of an hour, the whole e 
29. A ſmall Aurora. 
30. An Naas: teat at the evening. At 


twelve o'clock, ſtriæ were aumenous, frequent, and their mo- 


tion briſk and undulatory. 

Oct. 2. A ſmall Aurora, 

9. Ditto. 

10. Ditto. 
26. F Warr Ou Pages” 
ja 26, 2563. „ . --5-: 1 


. Feb. 


of nn 8 33. 
Feb. 2. A ſmall Wia 


2b. Ditto. * | | 598307. il bon 
27. Ditto. A m abs lie. | 
March 2. Ditto. 

9. Ditto. 


. 11; Ditto. =_y FE 
29. An Aurora was viſible at hs horizon, extending from 
north-weſt to nearly. north- eaſt. The whole arc, included 
within thoſe limits to about 127 altitude, quite luminous. 
At 7*20/, the uſual duſky appearance nerd at the hori- 
20n, and increaſed till it became about 15 altitude. Light pro- 
ceeded from the upper part, not as from the periphery of aregu- 
lar arc, but from different heights. Striæ, frequent and diſcon- 
nected, often appearing like rare white luminous clouds, varying 
their poſition and continually, riſing, till 7* 50! they reached the 
zenith. Striq more prevalent, paſſing the zenith. At 8b. appeared 
a OT? bright Auroral cloud in the ſouth-caſt, within about 
* of the horizon. —Another lon g fimilar cloud i in the ſouth- 
wel, paſſing ſwiftly, do nward to the fame diſtance from the ho- 
rizon thence, with a quick motion, weſtward :; then vibrat- 
ed from eaſt to weſt in an arc of ſeveral degrees. Each Auroral 
cloud frequently diſappeared in an inſtant, then revived with equal, 
or arten. e inp they coptipres a few minutes, and 
and prilk, cho dd. iy ee to; collect at Karre 3 ſouth of 
the zenith, and there formed a large body of light.—Soon ſuc- 
ceeded. new. ſhootings of ſtriz,—ſtrong and regular; and beloy, 
them, a frequent flaſhing of light. Between the ſtriæ and lu 
minous glades was the ſame duſky: appearance, as in the cloud 
"68 the horizon, At 8.15% a Corona formed at about 3* 
OT OST Sſz fouth 
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ſouth of the zenith, ſurrounding a ſmall unilluminated circle. 
Dilated ſtriz proceeded from it in every dire&ion The corona 
ſoon changed its form, and became two ſegments of a circle, 
convex towards the centre of the corona. Radii proceeded 
nearly north and ſouth, diverging. Theſe preſently ceaſed. 
At 8. 2 5; faint glades of light remained near the zenith, en- 
tirely detached from a large body of light extending from vweſt- 
north-weſt to nearly eaſt. Theſe in a tremulous motion, and + 
frequently ſhooting very nimbly with increaſed luſtre. At 8. ; 
40”, light ſhooting briſkly from caſt-north-eaſt i in their glades; 

a little ſouth of the zenith, to about 18 weſt. Several ap- 
parently compact ſpots of light near the zenith, below which, 
corruſcations were very briſk. Calm till 85. 45. Wind then 
freſh from weſt. At 95. 300, the Aurora, for three quarters of 
an hour paſt, having been upon the decline, ſettling down into 
a general body of light of a dull appearance, without a very _ 
duſky cloud near the horizon, —now re-commenced in vivid 
ſtriæ from the top of a black arc, about 25* altitude. At 9h. 


35', the ſtriæ, frem ſhooting very nimbly, became corruſca- 7 


tions, —paſled conſiderably ſouth of the zenith, and contiseik 

ſeveral minutes in very quick vibrations. At q. 50 no uni- 

form duſky appearance near the horizon, — the light appearing 

in detached: clouds from thence upwards, dancing and flaſhing- 

to the zenith. At1o® 1 5', ſubſided into a general body of light. 
March 30. A fmall Aurora. 


April 3. Appeared a number of Auroral ſpots. After a 
; ſhort continuance, they vaniſhed. No other Auroral * vi- 
fable. 

7. In the beginning of the evening, appeared a common 
white Aurora, forming an agrecable | arc at about 20* altitude, 


extending 


of the Aurora Borealls. . 


extending from north-weſt to north-eaſt, ſupported by a thick 
duſky cloud, as uſual ; through which ſeveral ſtars were plainly 
viſible, eſpecially one very near the horizon. At eight o'clock, 
ſtriæ began to ſhoot, From 8. 15 to 8b. 30', the light ſhot 
into different forms, detached in large ſpots or clouds. At 83. 
30', a column of light aroſe from weſt- north weſt; and, paſſ- 
ing about 15 north of Procyon, extended ſeveral degrees eaſt 
of the meridian. At the fame time, another column aſcended 
from nearly eaſt, at a conſiderable diſtance from the horizon, — 
paſſing a few degrees ſouth of the other, and terminating a little 
weſt of the meridian. Thoſe parts of the heavens included 
between the Auroral clouds, had a fimilar appearance with the 
duſky cloud, which uſually appears beneath. an Auroral arc. 
Stars were very viſible in thoſe. included parts. The two co- 
lumns from eaſt and weſt, moved ſlowly ſouth a few minutes, 
and then diſappeared. Afterwards, the Si decreaſed. til nine 
o'clock, when it became an ordinary Aurora. 

April 11. A. ſmall Aurora. 

27. Ditto. * 

May 13. An Aurora commenced in the beginning of the 
evening; aſcended in ſtriæ ;—afterwards changed into whitiſh 
clouds, very thin, and in detachments paſſed the zenith, — tra- 
velled ſouthward, and continued viſible within 20 of. the ho- 


rizon. It ſoon declined, and in a little. time was reduced to a 
common. Aurora. 


29. A ſmall Aurora. 
Aug. 1. Ditto. 
16. Ditto... | Z 
19. Ditto. 5 | 
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XV. Meteorological Obfervations at I rich; in 1781, 1 58 2 


and 1783. Lat. 42 38.30 N. Long. 70%i5 W. By the 
Reverend MAN ASSEH CUTLER, F. A. A. and M. S. and 
Member of the Phil ofophical Society at Philadelphia. 


HE thermometer uſed in the following obſervations, was 

made by Gilbert, on Farenhei?'s ſcale, with a, tube four- 
teen inches in length. It is placed in an entry-way, remote 
from fire or the rays of the ſun. The barometer is of the 
portable kind, made by Hair. The quantity of rain is mea- 
ſured by an ombrometer, made of tin, twelve inches ſquare at 
the mouth, the ſides of which are perpendicular. The rain 
falls through the mouth into a funnel, which conducts it into 


a reſervoir, where it is ſecured from evaporation ; and is, after- 


wards, decanted off and meaſured in a three-inch cubic meaſure. 
It ſtands firmly ſecured, in an open ſituation, with the mouth 
about two feet from the ground. The quantity of water con- 
tained in ſnows, is generally aſcertained by taking the cubic 
meaſure of a column of ſnow, at its mean depth, from the 
ſurface to the bottom, and diſſolving it in the ombrometer. 
But as ſnows frequently fall one upon another, or are accompa- 
nied with rain, there is great difficulty in aſcertaining, with ex- 
actneſs, the quantity of water that falls during the winter. 
In the account of diſeaſes, not every diſorder that occured, 
but only ſuch as were..moſt prevalent, aze inſerted. Edward 
A. Holyoke, M. D. favoured me with the account of diſeaſes 


in Salem; Dr. Jaac Spafford with thoſe in Beverly, and Dr. 


Eliſba M. 1 with thoſe in Igſiwich. 
Days. 


Cloudy and ſnow. 


Clouds & © ſhine. 


8 © 


—— D— 
1 
1 


2. 


. of Fair, Ane day. 


Clouds and rain. 


— 


—j— — 


Cloudy, ſnowed a 


— © O w O 0 8. 0 O — 


0 " 
N , 
” 8 =_ 2 
1 


2 


A litthe now, then | 
rainy and foggy. | 


1 


— — — 


— 


©O0 mm OO 


Fair, high wind. 


£ 3's p } 
Snow r. M. & moſt! 


| us the ee 


I. punt oF ot ſaow on 


the young 
Clouds & © ſhine. - 


1 — * 


„ C Higheſt, 40 
Therm. 
The month, in general, open und mild, The frequent cial ſnows that fell, ſoon melted. Some 
days as pleaſant as April. 


Diſeaſes in/p/wich ; worm caſes, ſome Tevers, Frequent abſceſſes, 
* . Diſeaſes in Salem; 


and worm caſes. 


Diſeaſes in Beverly ; kleuruie and Peripacumonic fevers, worm \ caſes, —_— and purgings. 


Mean ſtat. 3 


e Os ſervations for b 1781. 


4 As Wo 


457 


Weather, + 


Clouds & '©lhine. 
In the evening 
Aurora Borealis. 


| Fair. 


* 
1 T 
- } „ 
Fair. 
- 4 > 
9 


Cloudy. 


Snow; rain; foggy. 


| ©ſkine;; clouds; 


ſow. 


/ |Snowed,; wind very 
| high. v3 
Clouds and ſnow. 


About 


| ſnowont] 


inches of 


eground, 


Fair, Faint Aurora 
Borealis at nig 


8 | 4 0 | 5 
Fair, -pleaſant. 


| Cloudy; at night 


28 air, fine day. 


; 


Fair. EBT 


N 7 


3 Rath 1 . 3 nien 


win Faint Au- 


roxa Borealis. 
Fair. A very faint 
AuroraBorealis. 
A. M. Noon. vp. M. 
49% 43 
111 
. 


cephalalgias, ophchalrnias—Tedlthy. 
ophthalmias, a few pleurifies and „ a few vomitings and PR 


Days 


| Meteorological Obſervations for February, 158 1. 


© 
be 
& 


$25 | 8w. | | 39 | W. Fair. At ni 
e 1 Cl d = air, | t m ht 
2 2 388. oudy,alittle ſnow 501 FF NW. Aurora Borealis. 
8138 | | 8 
SSW. n; 44S. Clouds; ſnow; 
24 1 40 Rain J | | | now 
1 41 Cum. » foggy | 6 7 SE. | Ofhine.. 
8] 41 8 Thunder &li 
W1l.. . 37 under &lightnin 
1 1145 bed Fair, a very fine day. 1 1140 44 in the morn, od 
gy þ io 34 fand Oſhine v. u. 
Mud fm. ſtorm; wy 42 
f 11 1] 31 | NE. fell Fincher 4 43 *. | 1] 28 | NW. | Fair, very cold. 
* 30 | 10] 29 | 
27 ; 1 8127 iy F 
1 e oF 1] 34] 8. Snow and rain. 
5 34 8 10] 37 FEE: 
3 7 34 
6 I} 35 NW. Fair. I! 1 32 | NW. | Fair. 
5 ” Io| 27 f 5 
. 7123 
; 1 1] 32 | SW. Very clear. 214 131 W. ran. 
10133 | 100 32 
8] 30 | 8134] pF Snow & rain; ſnow 
8 J 1] 35 | SW. O ſnine and clouds. 221 1| 38 Nw. | fell about 6 inches 
10 36 : 11] 37 * | deep. 
8 23 NW Very cold wind. Ther. ; 8 35 
| s{ 1120] a. | Sr MI 1137 | NE. | Hail and rain. 
104 21 | Z aſter 9 o'clock, A. M. | 1138 ' 
8119 Severe ſnow ſtorm; hight!  |þ 7] 36 SW. "F: 
104 1 22 | NE. [winds; ſno. much driſted, 24 1 *| 42 W. Fair. 
| 101 20 about 16 inches deep. 11 39 ac 
8] 27 | I 7136 | ow. |. 
* 1] 24 þ NW. | Fine fair day. | 5 { 1140 | WV. Fair. 
10 23 | 10 39 
5814 , 1 732 ww, 
124 if 23 NW.] Fair. * 51 2 34 NW. Fair. 
101 21 | if „„ 
| 8119 23 713% yy. 
13 1 | 28 2 7 Fair. 1 1 $64 SN Cloudy. 
IC] 32. 8 ; 4 * 39 | ; 
Sf 35 6 $4 hed 8. x 
344 1 42 | SW, | Fair. 1 1144 NW. Fair. 
(ic | : 1 1038 


NT Er Noon. p. r. 
Thermometer. (rea: 1 2 * 
Mean ſtat. 30 34 33 
The ground covered with laow aeg the month. Ry 
Diſeaſes in ieh; ſome remittent and bilious fevers, pulmonary phithiſes Very healthy. 


Diſeaſes in Salem ; ophthalmias, chicken pox, abſceſſes, a few anginas, eie hæmæ ptoes. 
Diſcaſes in Beverly ; flow remittent fevers, 25 rheumatiſme. Day! 
JT 


Days. H. 
7 

1 1 
0 
7 

24 2 
10 

7 

3 1 
4 
7 

4 I 
1 
8 

5 2 
10 

7 
1 
| 
8 

7 1 
110 

7 

SC 1 
15 
7 

of L 
10 

7 

ro 1 
10. 

7; 
114 1 
- 10) 
7 

12 1 
11 

| 7 
13 2. 
10 

x 5 
14 1 
11 

7 
154 1 
l 
7 

164 1 
105 


Mereorolngical Obſervations for March, 178 1. 


ID 
+> 


1 Wind. 


N. 


| SW. 


O ſhine ; 
rain. 


| hail. 


Fair. 


Snow A. M 


Fair. 


Fair. - 


Fair. 
1 


. Snow and rain. 


foggy. 


Fair. 1 


clouds 


Cloudy, ſnow. 1 


f Oſhine and clouds 


i 


Clouds; rain and || 


|| 


A. x. x. ſn.ſtor. wind 
| very high; ſnowfell 
4 inches deep. 


| © ſhine abate, 


8 rain N 


to 
Q 


# r he 


— 
— 


17 


0 dv — — 
— O a. 


8 
d 


dd 
WW 


* 


8 
+ 


Dd 
un 


td 
— 


to 


dd 
S 


Days. H. 


l 


O82 O8 


— — — 


— 


— 


OS SLS Seen sed ONO IONS ONDONG DON © 


— 


— 


The weather frequently cloudy and bluſtering, but no very violent ſtorms, Froſt. nearly out of the 
ground at the cloſe: of the month. 


Diſeaſes in Tþ/wich ; bilious and peripneumonic 1 palſies, worm eaſes. 
Diſeaſes in Salem ; anginas, pleuriſies, cholics, worms. 
Diſeaſes in Beverly ; ; mixed fevers, 7 F Worms, anginay | 

e * 8 


339 
Ther. Wind. | Weather. 
39 | 
47 | SW. | Fair. : 
42 
73 Clouds; rain 
; 
y , NE. © ſhine. 
ACSC 
F 41 ö x N 
48 | NW. | Fair; high wind. 
36 | ibs 
37 IM | 
41 þ NW. | Fair; wind high. 
40 
. 
40 | NW. | Fair. 
380 |; 
35 8. Rain; fhow; 
43 
50 ag Fair.. 
38 | NW. | Fair. 
36 
535 | NW. | Rain;ſaow at night | 
o SW. | fell 2 inches deep. f 
36 Fair. Aur. Bor. at night; 
NW. j abri. gladeof light from 
349 8 
37 8. E. to N. w. n hemiſ. 
455 SE. |} Snow & rain; wind 
m N. exceſſive high. 
32 Squally,, © ſhine, 
35 N. | At nighta faint 
34 | Aurora Borealis, 
31 | 
30. NW.] Fair. 
5 
36 | 
43 | NW. | Fair. 
41 : 7 32 5 | 
| A.M. Noon. r. 1. 
Higheſt, 46%? 50 479 
Loweſt, . 
Mean ſtat. 36 40 38 


- 


1340 
Days. H 


— 
Iv 


N 


3 
3 * 
— 


— 
— 


Us 


* 


—x 
— 


©. 
— 


Sossen sees Se eee. S. o Wer Sede AO 


— 
» 
— 


td 
— 


2 
WI 
6 


2 
+ 
— 


* 
* 
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Mertorolagicul Obſervations for April, 1781. 


"= 


* 


ö 


j 


8 —— . —_——— 


Ther Wind. Weather, 
. . 
45] x, | Fir 
45 . . f 
. Vidlent ſtorms of 
40 NE. ] rain, ſnow & hail; 
38 [N Very high wind; 
Very high wind; 
pre NE. | ſome ſnow & rain] 
37 | 
43 46 Fair. 
40 1 a 
41 8 
52 W. | Fair. 
$90... 
451 N. 
50 rp Fair. 
48 NE. | 
1 
49 NE. | Fair. 
46] - 
49. 
48 2255 Small rain. 
46 ö 
4114 e | 
= Fair; exceflive 
WNW p A, 
1181 
50 * Fair. 
| 46 as | 
42:1 © 5 
43 | NE. | Very rainy. 
42 
427 | 
49 = Fair. 
45 * 
43 5 
45 | NW.] Cloudy. 
43 1 
39 | 
45] NW. Fair. 
42 
38 2 
46] NW. Fair. 


„ 
:+ 
N 


IPDays. I. 


1 
25 
} 


1219 


tw 
ta 


» 
«Y 


| 


— 
2 


— 


8 


EP 
=. 
WWE 


— 


. 


to x 
— 


| — a ; 1 4 | 
OA OS 982 ee ee 


dv 
w 
buy 


td 
+ 


8 
wu 


— 


O 
= 


|S) 
\&-. 
— 


22 
O 


0 
P | . * o = Fn - Fay 


W Aa O- ow - oO» & 


— 


. 

49] NE. Fair. 
r 

46 NE, | Oſhine and clouds. 
293 7 

r 

50 NW. Fair. 

47 | 

8 q 

47 oy Kain. 

44 | NE. 

421 3 

43 NE. Small rain. 

47 $56, 

715 N. Oſhine and 

| NE. | clouds. 

47] © [ 

x 4 N. | © ſhine and clouds 3 
77. SE. | very high wind. 
44 1 He 
49: SW 'Olſhine and clouds. 
46 55 

434 1 

49 SSE. | Rainy. 

46 

48 3 
51[ W. Clouds and O ſhine. 
55 SES 
55 Es 

57 | . Clouds and ©ſhine. 
5 

. $A 

54] N. Pair. 
. 

45 

N. 

58 Fair. 

51 SW. 

r 

56 SW. Fair. 

54 

51 | | . 
52 8. | Cloudy;foggy;ram. 
5 | pb 


A.M. Noon. P.M. 


Higheſt, 55 589 569 
Therm. Loweſt, | ; 
Mean ſtat. 44 48 


37 


40 


39 
46 


Very bluſtering and cold the greater part of the month. Vegetation very backward. 


— 


Diſeaſes in Tp/wich ;* pleuritic and peripneumonic fevers, bilious diforders Healthy in general. 


| Diſeaſes in Salem pleuriſies, peripneumonics, coughs and colds, anginas, pulmo 
| oes, worms, a few mild, putrid, ulcerated throats.—Sickly for the ſeaſon. - 


nary Phthiſos, hæ - 


Diſeaſes in Beverly ; pleuriſies, peripneumoniecs, coughs, colds, anginas and hæmæptoes. 


The month, in general, cold and wet. 


later than uſual. 


— 
83 8 | P n R442 N ; 4 p AF "oy \ BY F243. +8 Bay 
Meteorological Obſervations ' for May, 1781. 341 
Days, H. Ther |Barom.z Wind. Weather. IDays. H. Ther. arc. Wind, | | Weather, | 
6] 54 Fa: J 129-53] NW.] Rain, chunder and 

14 160 W. Fair. | 1 i159] oo] + GET 

9] 65 1 og] 58] 87] 
7] 50 „ | 6] 56 go | 
94 1] 62 | SW. | Ofſhine & clouds. 18 J 1] 62] gif NE. | Ofhine and clouds. 

'L 9j60 | 1 571 934 
6157 54 [39,0 | 

34 2] 60 * Fair. 9] 2] 65 [29,86] SW. | Fair. 

10 58 3 1 Pe | 9 62] 86 
7] 50 p air. Violent whirt- 58-] 89 , 

44 155 8 47 wind from NW. wo) 11 657 5% W. l * 
1151 ; to SE, r0] 60 | 40% 3 
7152 , 71 65] 55] www 2. ab 

pl 1] 58 J 13 Fair. Fl 2] 61] 6c Ro N. ** and 

11057 | : 10] 66 66 | 285 | 

“ 6] 53 | : 7\ 59 JS we ++ 1: FEES FO 

0 2| 62. S. Fair; wind high. 1 21 60 ö 1 Clouds and Oſhine. 

CL 91 58 8 IO| 56 [30,21 e 

155 * Clouds & Oſhine3 1 20 E Oſhine and 

RO CES EHP 
7] 47 „ 00-15, Ii 

84 2] 48: NE. | Very rainy. Ml 11 61Y 15] NE. het pr oh 
110 47 100 53] 16 51 . 

645 a Exceſſive rain—a 6 52] 3 ; 
0 1144 N very great quantity 25 I} 52 | 29,90 NE. Very rainy. 
10] 43 fell in 48 hours. (10 52 90 | 
6 43 Sl 6 . gol ; ; | 

105 1] 44 | NE. | ©ſhine and clouds. 264 1] 58 89] W. Pleaſant, fair. 
9] 45. : | (1057 88 | 3 
6] 42 . - IE is, 91 

1 [ AE. Fair. 1 Th 1] 66] Se SW. Fair, L very fine 
91 35 Z 10] 65 90 18 at 
Y 4 > . | 4 1 6 61 oY 13 

124 1] 50 NE. Clouds, fmall rain. "Al Ii] 77 | 65} WSW:] Fair, | 

A WE BY ES 0G | a 0.3 
549 [29,9 | 2.7 r 11 
5 154] *97] NW. Clouds and © ſhine. 94 11 81 55] SW. Clouds and Oſtine. 
3 28 [30,98] F 12 
4835, "OFF - A 
o 2 63 [29,98 ab al Fair. 59 il 74 67] SW | © ſhine and clouds. 
4 82 | , 7 4 80 Fi 42 
58] 77 : J if 164 oh}: | 1: 

0 1167]. 51] W Fair. 4 1165 30,05 W. 1 Pa. 

1 67 50 1 10 "1 | Y 95 * * 
©) 71 | | M. ON. P.M. 

60 s 63 69 ys Clouds and © ſhine. Higheſt, 68? 7 71 

Iol 62 76 7 | . 70 Therm. Loweſt, 42 44 43 


Mean ſtat. 1 58 


9 


Vegetation very nn ſhort and chin Indian corn planted much 


Diſeaſes in Tpfewich ; continued and remittent fevers, peripneumonies, 833 belles, worm caſes. 
Diſeaſes in Salem; convulſions, vomitings and purgings, worms, pleuriſies, rheumatiſms, ſeveral mild dyſenteries, - 


abſceſſes, coughs and hæmoptoes. 


Diſcafes in Beverly ; pleuriſies, convulſions, worms, rheumatiſms, 
Tt3 


Days 


— — wed - 


2 3 ů ——B R — —— 2 —V—— ——E— 2 — 
y A 
44 — Wb "A * ” 8 — 
— —.— a — — 
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4, > tr nt 
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342: Mivteorological Obſervations for June, 178 r. 


Days, H. ſrher I Barom] Wind. ER Weather. arom.] Wind.! Weather 
£778 * 1 EF 9,73] „ 
14 1164 Þ of E. Fair.. - 69] NW. Fir-. 
10 61 09 3 77 
6161 och] | | WR 79 
4610167 F 81 | | Te; Fc 
6158 | os| aw | |<; 73 Cloudy 
J 2| 67 29,98 ; 5 Fair. 52] 8.— f ter ; 
9] 62 [go | on 50] | 
6157] 72] N Jes ſhine; ct61 
43 2|63 |; os| | Fair. 27 W8w., © fine: hits 
10159 18 614 | 
ho 3 SSE.. | J 2 Fair wind hi h; 
. „ 7 - . 1g 
5 5 65 . | 1 4 Faire. 5 NW. Aurora Borealis. 
61591 | 1 0 88 dane and clouds ; 
642 21 67 ? oi NE. Cloudy; foggy- 68] W. | at night, thunder 
9164 29,99 HE | ht and lightning; rain.. 
1 br : 2 ENE. | Cold N. E. ſtorm, " NW. Fair; cool; very. 
7 4:56 1 | very rainy. W. windy. 
954 | 69 NE. | E + 
51 | 60 | I 
8 2153 | 65 NE. i Rainy. = Fair, windy. 
101534 63 | a 
555 hs : NW. Fair; cool air; very 
; . * » 3” NF ery: 
9 1161-1. 58s WeÞþ Milty. g 1 ind. 
ö 10] 62 58 N | I 74] W drying wind 
715 63 | Oſhine, clouds, ” Fair ; clouds; thun · 
10 1 69 WNW. i : SW. 5 7 * 
} g 6 | | 84 thunder. Ra "7 a der & light. windy. 
1 | . SW. | Oſhine; clouds; 
ud 2 7) 6s NW, Fa, j NE. | Tmall math 
10] 60 71 l 2 * 
6 63 81 2 | — 2 
5 | 85 85 
9173 531 5 | 
61 68 58 . 6 84 | 
139 276] 30 SW. O ſhine and clouds. 258 82] N. Miſty... 
4 9173. 1 2 a 
669 50 | >ſhine and clouds; . 6] 60. *] SE. Miſty :- 
+) 1177 | 491 SW-|* very fury. if 99) %% e SW. final! rain 
10] 73 | 44} . | | 2 2 | + 2 
. 61.70 * a . [ I 7 | Air; a fine: 
| 101 66 50 i 6 101 69 81] | | 
Ps A. M. Noon. P. M. A.M. Noon. P. NM. 
Higheſt, 70 77 732 30, 22 30, 06 30, 18 
Therm. 4 Loweſt, 51 53 53 Barom. 3 29, 41 29, 27 29, 44: 
[Mean ſtat. 62 68 62 29, 78 29, 69 29, 76 


Plentiful rains. Grain, in general, very fine. lüdian corn low-for the ſeaſon.—Very little rhunder and lightning 
Diſeaſes in Zpſwich ; pleurifies, peripneumonies, worms, abſceſſes, rheumatiſms., » 


Diſeaſes in Salem; fevers, diarrhæas, vomitings with purgings, pleurilies, ophthalmias, cn cheamatiſn. 
Diſeaſes in Beverly much the. ſame as in Nl... 8 
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Tbe firſt part ol the month v 


> Aron 
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[Barom. 
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Meteorological Obſervations for Fuljy 158 1. 


Wind. Days. Hl. her. Barom. g 


88 \ ' , 
I: . * 2 
J . 
x ; 


FY 


1 


SW. 


NNE. | 


r "IL i : . 


— 


Fair, a fine day. 


I Oſbine; v. u. a 
| thunderſhower. 


O Oſhineand clouds ; 


briſk air. 


:; Hazy, 


Fair. 


N Fair, ſultry.. 
|- Smoky,coolbreeze. 
| Fair, ſmoky and | ; 
n 

very 


— 8 1 5 
| ©fhine and clouds 31 


cool air * 


| Miſty morn; Cſhinez | 
cool air. of 


Fair, very ſultry 
and dry. 


SW. [Cloudy;; bigh wind ff 
Plentiful rain, 


Hazy: . 


| 11 

0 
ö 
N 
0 


1 
22 4 
7 | 


19 


O 


2 
2 


S 
I 


75 4 


Hig. 79? 


791. 


9 


; Therm, 
AM. Noon P. 1. % 
860 


Low... 63 68 


M. ſtat. 70 


76 


829 
65 5 
72 


244 


4 | Weather. 


| Miſt and rain. 
ene 
Very k rainy. 


* 


1 
N Fair. 


y 


Fair 


3 
2 | 


'© ſhine and clouds. 


| © ſhine and clouds. 


©thine and clouds; a 
ſmall ſprinkling of 
rain. wa 


Cloudy, ſmoky air. 


| % 
O ſhine and clouds. 
1 


© {line.and' clouds. - 


4 
O line and clouds. 


Fair morn, cloudy 
after noon. 


Oſhine &elouds. y.m. 


a plentiful ſhow.of ra. 


without thun. or ligh. 


Oſhine and clouds. 


„ een | ©: 
A ur Noen. k. x. 
39,06 29,0% 30% 
29,28 29,19 29,19 
29,7 29357 29,68 


ery hot and dry the hot weather continued with repeated rains and great dews Eng- 


liſh grain, in general, very fine. Rye conſiderably injured by blaſt »r- mildew. Siberian wheat, which was fowed in 


large quantities, almoſt totall 


and lightning. 


Diſeaſes in Tpfwich ; bilious complaints} anifarcas, worm eaſes, a few: fevers—YVery healthy:- 4 6 


Diſeaſes in Salem ; diarrhzas vomitings, dyſenteries, anaſarcas, ophthalmias. 
in Beverly ; alvine fluxes, remittent and purrid fevers... 


y ruined, Englit hay, plenty. Indian corn, and flax, very good. Scarce any thunder * 


7 


* yi % — 


o * 
- 
* 
* [ vs 3 1 


Meteorelogical Obſervations [for Auguſt, 15 57. 


E 


ez Wind. Weather. Dan. H. ſrber caro. 2 WMenther. 
7171 ROS NNE. Vat | 7] 61 30, 14 * | 
4 { 415% het bly = 7 mmol 10 2 68. oo 45 |. Clonds and O ſhine. 
E | 1 '; (ol 67 1-00 ffir TOS 2: 
7170 70 18 nne | 
1 1 75 | 63 =. Fair, ſmoky. 18 1 | 1 2993 . ; 2D Olkine, 
C9169] 8B CITY 30, 000 N 
A. rog far; ( 656 9,93 „ 
1 . gy morn; far;  j iz ©fkine LET "WP 
I 5% def SE. | atnight n. Il 73) 73] „ | "rain afternoon, 
| 7170 | Sof gx. O ſhine and cloud 749] :5% | Fair. Aur. Borealis 
" 177 65 SW. % 8 ”» 204 2] 7 51 44{NNW. | which continued 
EM 1076 8 ee 1 9 F 70] | thro? the night. 
7 72 4 0 . | 5 90 | : 
| 1 2 80 how Oſhine and clouds. 1 2174] Jo WNW. 8 = A8 55 
74 74 alr; very iultry. r We 
64 1,82 51. TE) very Curious Aur.] 22) 2 78] :60|\SW, | Fair. Aur. Borealis 
| 110 78 50 Borealis at night. 10172 74 at night. 
6.74 | 57 FILE 1729 | 
71.2182 36] SW. Fair, ſtill very ſultry. 234 2} 75 | 59] 8. .| Cloudy. 
10,79 | 85 | 11 73] oo | | 
| 7...76 85] w. Fair; ther. out doors, 71724 70 | | 
85.2; 87 Ob] Sv nd in the ſun, merc. | 244 H-74 | NNW. Clouds and O ſhine. 
—94 18 8 8 . 0 1 i 7 | x 
83 13 rang. at 108 at 5 P.M. 1070 [ 84 ; 
6 75 | 39 v „ 765 966 1 
1 2 80 of 48 Fair, briſk air. "3 5 11 69 88].N. clouds and Oſhine. 
I 1 85 Fair ; briſk wind e of Int. | 
4 71 05 EFF; drink uma; 94 94 75 TR 
10 1{|72 62] NW. | cool; a very ſudden|] 264 2 68 | 76]NNW, © ſhine, clouds, 
969 gol - {changeintheweather 9] 68 | 72] rain at night. 
7 30095] N. Wind briſk; O ſhine 978 62 WNW. F ee: 
114 1167 | _ 02 "FE 1 274 272 56 1 gymorn; O ne; 
| 5 q 5 38 E. Cool, very ſmoky, 28 1 4 ” NW. Pair. 
| by 87 n NE. —_ _ POE» 9 68 70 SW. IM 
7199 46 Sw Plentiful rain laſt j| 6] 68 | 69 #1 
130 -1| 72 | 43 W © | night & this morn-3j[. 29 J 1] 72 | SW. Clouds and Oſhine. 
1069 | 52} [ clouds and © ſhine. 97178 | | 
665 | 73 3 F 7] 69 zo, oy | = | 
x44 160] 72} NW. Hons þ. 2 rants | 305 1 72 [29,80]-SW. | Clouds and ©fhine, 
10164 90 N a 16 71 59 | | 
f 71] 62 {30,06 | x . 71 69 anal” 7 
1 0 I | 69 29595 NNW. Fair. 110 I} 76 50 8. 1 plentiful 
5 = 30997 1 1 11069 73 n 
PF. | Therm. | MAY 
60 79] ®2| ge. [9887 ein „„ i. Wo os 
_ Lroſ65] 10 | it _ Hig. ze 87% 33“ 430,14 30,02 "30,10 
| | Low. -6x 67 64 29,39 29,06 29,11 
. M. ſtat. 68 74 70 29,81 29,66 29,67 


The air frequently much loaded with vapour. Not an inſtance of thunder and lightning, salt gras well grown 
Garden eſculents very plenty. | 


| Diſeaſes in Tþ/wich ; diarrhzas dyſenteries, cardialgias, anginas—Healthy. 
. Diſeaſes in Salem; vomitings and purgings, coughs, abſceſſes, fevers, choleras, abortions, - 
: Diſeaſes in Beverly ; ; Putrid fevers, diarrhzas, and dyſenteries. 


F : 

a 

* 

| D 4 
- 

- - 
4 4 oy * 1 
> 1 5 


SW * 


Days. H. ro Wind. 1 | 5 | Weather, | YS. 15 25775 Wind 4 Wachter. 
6, 63 29,93 Wer | Ji 3 295 7 | FE , 
BP © 3 ö 8 4 © ine; 5 clouds ; 
1 , 09 S/ NW. |; Fair, 1 OY 16 | 44 | pr W. windy 3 * rain atnight. 
5 i N 1: 616661 82 NE. * 
24 1 1] © fliineandclouds. 174 1] 61 | 98] E Ohine and clouds. 
10 | 25 10] 56 [30,03 { 

6 | q 12” © 7458 [29993] K. Veryraing,with high 
gd 1 ' Oe andclouds. 182 1þ60 | 70 W. windzfair; bright Au. 
9 04 9167 62 Borealis at night. 

37 6 61581 7 Ph hs 
4 a Site ; cloudy; 1 [7 | 44 89 Very clear. 
9 | IO | 
6]6 | 667. 1 
5 i| 8 ſhine and clouds. S 1 | Cloudy, a little rain. 
9 [. | | 9 | ae 
(| * a N 
129 | 7 . | E479 294 
64 1 | ©fbibe and Ge 12141 * FR: 
9 | 101] 51 [30,07 1 2 
7 Bag e rai "© 6147] 24 very mall froſt in 
»wJ 1 at night with high I} 224 253] 13] NW. þ the: morn. Ofhine 
11 Ar 1 1610541 20 and clouds; windy. 
0 1 Fair, windy, I 235 2163 [29,93] W. Fair. 
1 | . | Q 9165E 9: |}: 
8 [] 6657 30, 10 | & 
Y 2 Clear. J 4d I} 68 429, 9 WNW. Fair. 
9 | 8 63 30, 00 l 
7 . 439 vy | |-Fair, fine day. Aur. 
0) a Os | o 5) 0 5 Kage = SW. Borealis at night. 
Al rb 1-4 Ga 6 1 
5 It Clouds, rain. 264 162 71 WNW. Fair, wind very high. 
T bg Bt: | £ | 957 9 | Ii | | 
7 10% „„ 7152] 2%] nw. | Shine and cloud 
1229 1 . | Clouds, Oſhine. 274 1 48 81 Fi '© e he womans 
[ 9 N ts 15 hs 660 W r en. 
\. 7 ; 14 ö 1185 7156 ol | | | 
134 2 © ſhine and clouds. 28:9. 165 - 47] NW. | Fain, fine day. 
C10 ANIT © Ts 10] 60 65 | * | 
77 bi $71 . 74hwxwll 
w Fair, 0 2.2 66 NE. 0 4 
h | . f Go | 54 «|. lou 
. 1 s 390 
5} I IJ; Pare. | Wl tl 74 wt ease. and, clouds. 
10 P r 9155 30,6 | 
6 A. M. Noon. P.M „% ard ral. M. Nan e 4 
( Highet, ag2 2000: 79 30, 34 30, 20 30, 20 
Therm. Loweſt, 47 33 ++. | Barom. 4 29, 49 29, 25 29, 48 
Mean ſtat 60 66 63 29 90 29, 76 29, 84 
5 4 
Gh g, Fe weaker for ripening Indian corn and making. an hay, of which there are good: crops. 
Diſeaſes in | 


Meteorobogicat pan for September, 178 1. 


Diſeaſes i 


Diſeaſes in Beverly ; ; dyſcnteries and diarrhœas, low fevers, 


in Salem ; dyſenteries, vomitings and purgings, 


Un 


Tpfeich ;- Abe drſemortes 3 * | 


by 65 


£ 


— ITS, cg 
uu OR I 
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— »* 4 4 * 
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Meteorological Obſervations for October, 1781. 


Days. H. Ther. N Wind. | Rn © OR * H. Ther. * Wind.“ Weather. 
84 NN Fair; a ſmall froſt {i 57 P w SWI Y „ 
14 254] 20 1 174 f B87] w. © | Rainy morning, far. 
{ 32 20 SW. this morning 8 5 94 5 
| : 8] 55 24 O ſhine and clouds; | 714? 132®7]NNE. Clouds rain p. u. & 
6 2 8 SE. | . : 1 18 152 29,96 | 5 M. 
i af x * | * r 1057 30,0 NE. | Co at night, 
„ Foggy; fair; ſnower 7149 | 27] NW. [Clouds and Oſline. 
35 4162 B83] NW. | S Glock. - 19 2157 þ 23] NE. Faint Au. Bor. at nig 
9] 58 [30,00 | 11 58 7 | | 
7149 31 5 | | 7 bi | O ſhine & clouds: 
4 2 +: 55 NW. | © ſhine and clouds. 5 | — SW. ö Agb ical . 
9 4 | | ö ll -- 7 3 | | 
7140 68 W. I Fair. Water alittle 5 4 WSW - ©ſhine and clouds, 
39109 SW. | frozen this morn, p r fine day. 
10 52 Io]. 1A | 5 R 44484 
II 1 
6 g 56 PRs - W. | Fair. | . 96] NW. |. ©ſhine and clouds. 
9] 55 [39,06 | (+ 6 0,790 TE. | 
1 |. Clouds and briſk | 37] Nw. n 
7] 1153 16 N. * 45 E. | © ſhine and clouds. 
. 9 51 | | ; " 5 I. 
$143 | 55 NNW. Fair. Small Aur. pon SSW. 2. " 35; "WS 
64 53 30 SW. Borealis at night. | 0 907 WW. prongs, Wu ers 
ein WE: 94 , 
6 I4 5 1 | 
9 : 29, 90 NW. | Fair. | ANW. | Fair, fine day. 
| 10] 59 97 1 | 9 | 
2 30, 0 . 5 75 N 
10 5 : 5 3 29, 80 45 Fair. | 05 = | Clouds, rainy aftern. 
of 9 66 706 J 1 29792 „ 
+ ; O,10 
Al 59 | 4 Far | , 13 NNW. Clouds and Oſline. 
| a 9 68 t 74 ; . ö N 32 : 6 | 
8163 0 Several ſhowers | Ty $ | thine: 
| " 2 72 5 : ; | SW. ſome thun. & ligh. | = | N. Clouds and 
WEE | : "Fig I . 
O ſhine, clouds rain 22 73 
13 : 8 | 7 SW. . u., withchun, and | OO 1 1 Moderate rain. 
1 965 20 W. ligh.. & high wind. |: 995þ * Þ 
| O 5 * N 22 1 a 
144 1 1 | 72|WNW.|Clouds and C ſhine. 82] W- ra, briſk wind. 
7] 50 95 Fair; ad ni ht a very 5 2 . be bd 
1554 2169 þ 53] SW. pants bag can Bor. | 29,87]. SW. | Fair, fine day. 
11161 30, 00 4 LY | 94 J. . 
7] 60 pete | © ſhine and clouds 1 Therm. pang 1 
16 | I 68 29,75 SW. r er briſk wind. & . ax Noon. I 0 A 2 1 pop 
10 65 63 * : Hig,. 63% 72“ 6g! W- 29.27 29,20 
100 M. b. 3% f 44, 35% 2999 99 


lightning in this ing ; froſts ; but many of the mer 
| under-an& lightning in this month than during the whole furamer; Several froſts ; - Athens 
hands Bow ors at — — Garden efculents plenty. Indian corn well ripened, and a good erop. 


1 1 7 | i Very healthy: 
Diſeaſes in Iyſwicb; a very few dyſenteries and diarrhœas, low fevers—Very he NM... 
Diſcaſes in hm ; dyſenterias, vomitings and purgings, choleras, abſceſſes, diarrhœas, fevers, abertians. 
Piſcaſcs in Beverly ; bilians cholics, fome ner vaus fevers | = | 1 


Def 


Deyn. mane Barom. Wind. 


8148 N 30,04 
3 2 51 29,93 N. 
10] 53 = | 
7] 57 SW. 
1 11514 6⁰ E. 
9] 53 70 


Weather. Days. 
very grea 
uantity of rain at 
night; wind high. 


Miſty ; at night 17 
r | 


| 
| 


49 
48 8 " 49 
5 3 
4 — 62 NW. Cloudy. | 9d 
1 940] m0 f 6 I 
1 0 — | 
0 10% 71 NW: Bluſtering & fqually.| wo} 
10 401 72 | I 
74 ; | 5 
6) : + a. NW. Cloudy & bluſtering 4 
110 1 75 | | | | | 
( 9; 4 7 | Fai d lea- 
4 q 47 62] NW. IE TILE 1 
10, 44 8 | | 
749] *] w, Very bluſtering andf 5 
$5 1 43 7-3 NW. ſqually. 1 23 
10, 40 80 | | I 
9' 35 9] Very chilly md |}  } -' 
0 1 36 92 NW. bluſtering. NY 
3 33 92 | | 
31 [3904] Fair, windy and 13 
wo) 1 36 o2} NW. ci. n 510 
10 37 10 | | 
8 33 12 . 3 
1 1 35} 10 NW. }- FRE 50 | 
937 O03 3 ; | | ; 
8 35 . | 
124 1 40 |29,83] NE. | Stormy. | 274 1 
10 40 79] . 3 
9 38] 83] Cloudy and very | | 
q 1 49 | 93 NNE. ” obllly. | | 285 ot 
5 IT 3 2 
8 38 30, TION E 
14% 2 394 10! NNE.] Cloudy 29 
ie 1 | 
8 37 171 ö 4 | 
t5y 2 40 10] NW. { Cloudy. J 304 
{ Higheſt, 522 54* 53% © 
Therm. J Loweſt, 23 29 29 Barom. 
I Mean ſtat. 37 40 39 


The greater part of this month very windy, cold and ſtormy. 


Diſeaſes in Ipſwich ; ſome low 


Diſeaſes in Salem; pleuriſies, abſceſſes, anaſarcas, coughs, ophthalmias, = 
Diſcaſes in Beverly ; cholics, - coughs, ſome __ complaints—Healthy. 


fevers, coughs and colds. 


of 


| Very rainy, high 18 | 
wind. | 


Meteorological Obſervations for November, 1781. 347 


Weather. 


Fair, Aur. Borealis 


at night. 


Oſhine and clouds, 


| Clouds and Oſhine. 


Fair. Small Aurora 


Borealis at night. 


© ſhine and clouds. 


Cloudy at night 


ſnow,whichfell about 
6 inches deep. 


Clouds and ©ſhine, 


Fair. 


Fair. 


{ Cloudy ; very rainy 


night. 


Fair, briſk wind. 
Cloudy; wind high; 


at night very 


rainy. 


Fair and pleaſant. 


| A.M. FA Noon. P\ MH. | 
{ 30,84 30, 90 30, 80 
29,33 29,40 29,00 
30,03 29,99 30,0! 


> 
348 Mereorological Qdſeruatiaus for December, 1781. 


Days. H. Ther. Barom. Wind. . 940 . WA". H. ſrber. baron: f Wind | 40 
* 836 30, ZE NNW. | | ; & 3S 1 30,30 N 1 p 1 
11 240 230/ N bende, | 1 226 | NW. | ©1 
_ * 25 | | | 3144 | 726 (33-1 
| 38 20 | 29 7 | «$34 3 
, | | Oſhine Wd Habds, 1 12 3 NW. p "Ny * . 4 
24 140 14 NNW. 1188 2130 67 Oſhine and clouds. 
10 3914 2 very blaſtering. | of 27 | o| NW. | - F: louds 
9137.37 Sprinkling of fi A N28 1-44} we, $2 BH 
| q P ing o ROW {OO SUIT Pr 1 ; 
35 1137 | NNW. 194 231 57 8 ouch ewa Oſhiae, 
þ 38 hs and then RY 1 10 33˙ | 47 8. | 
81 34| 33 li 81 37 29.81} ., | Fog and mill, 
45 2] 41 [ .28 WNW. ſhine and clonds: 204 1450 NW Moſt of the ſaoy 
4, 10] 40-1... 21: | II] 40 80 : Sone er nigh. 
8] 40 29, 73 Very ſevere ſtorm 9] 31 30, 35 | | 
54 24 41 ow | of rainwith bigh j 2:4. 14 30) (50) NW: | Faw. | 
11] 38 wing. 772 | 11128] 72 „ as 2041.4 | 
\ 3] 35] e 
65 1364 © line cos. 224 1} 274 60 SW... Fair. 
11138 | 10 3© 78 x 
91 37 'Afvrinkling of ow 818144 | 
„ 1138 sche * 231 135] 4! NW. Fair. 
1138 91 36] 52 
8 33 [39,023 8 28 69 | 8 
842134 Oſhine & clouds. 244 227] 66] N. | Cloudy &bluſtenng. 
11137 2 812 9 86 . 
8131 I dad Its he | | 
O ſhine and clouds * 
10 36 | No OP bo #..0 
S| 36.129, 46 | | | 
10 31 | | | 6 11 
N S| 27 |-Fair., © N. * | 
0 4 *1 32] date gt. 1 1 | Cloudy and mij. 
111 30 TEE TE 3x) 10 3 | 
8 27 1 - | 8 | 3 
124 2 30 | ©ſhine and cloud. 284 2 Are Very rainy. 
11131 11137 =: 92 
8 29 8] 35] 82 1 tity of 
" 2| 34 5 Fair and Raaba | 1 2138] 40] Wi beer * 
t 9] 37 | | 10138] 40 
8131 P. 2 8134 * 
144 134 Fair, pleaſant. „ 11371 2 F Fair * pleafans 
10] 33 * 110 35 1 
| 827 Bu | 1 2 ö NW. n rain og 
1542131. | N Fair. 1 31 5 If JS7 SE. at night. 
10 30 . ; ; 11 38 279 2 BY 
8122 | | 
ds, ſprinkb ; Ter. Barom. 
50 4 Coal „ + AM. Noon. P.M., , 4. M. Nool, FM 
IO 29 | Hig. 40 410 2 30, 78 30,09 30, 
6 1 Low. 20 26 29,46 29,4 _—_ 
M. ſtat. 30 34 Fo 30, 15 30, 01 30,11 


The ground covered with a ſmall quantity of ſno doring the month; but not mere than three er 8 


at any one time. 


i ede e 92 n br e 


Diſeaſes in Zieht; colds, abſceſſes, 8 


Diſcaſes in Salem; pleuriſies, catarrhal fevers —— — = — — ds. 4 ag ee 
8 in Beverly ; chronic rheumatiſms, bilieus cholic s. a * 
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Thermometer. Barometer... 
| Height, Height: Height |__ Height Height, Height. | 
nvary, 49 34 1 r 
ebruary, 45 f TE 54 1. 
March, | “ b 
April, 38 37 46 | | 
n 1:0 * ALA Wh 
| June, 77 51 64 | 30, 22 29, 27 29, 74 
July, 86 63 73 30, 06 29, 19 29, 67 
Auguſt, 87 61 71 30, 15 29,00 29, 4 
September, 77 47 69 [ 30, 34 29, 25 29,83 
October, 72 40 33 30, 68 29, 17 29, 97 
November, 54 23 39 30, 84 29, 33 30, OF 
December, 41 20 33 | 30, 78 29, 24 30, 09 
Whole Year, 88 14 51 
1782. 
5 8 | JANUARY. 
| Therm. 7 | Barom. 
A. M. Noon. P. M. A.M. Noon, 


| Higheſt, 44 45 44 30, 88 39, Ib 155 83 
Loweſt, 6 10 729, 92 29,90 29,92 
Mean ſtat. 26 2 2 51 30, 37 30, 36 © 39 


The weather variable- frequent! ſnows and rains. 1 9 
nant winds from W. to N. E. The mercury in the barome- 
ter ranged exceeding high. On the 2 zd, a ſevere ſnow-ſtorm, | 
in which the ſnow fell twenty inches deep---wind N. E. The 
two laſt days intenſely cold. Forty-four inches of ſnow fell 
during the month---the. ground conſtantly covered. | Fe ourteen 
days of falling weather. | | 

Greateſt degree of heat on the 4th, at L, p. . 
at 30, 2 5---wind W. ---fair, Greateſt deg. of cold on the ziſt, 
at 8, A. M.---barom. at 30, 3 S. W.---fair. Barom. 
higheſt on the 24, at 8, A.M. ---therm. 24 ind N,---fair : 
loweſt on the abt, at 2, P. N. — chern. at 22 ---windS. 8. W. 
-f. oo 92 60,0591 et n wh nts 


, : . 5 { _ ks 


"1 4 | In 


3 
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In the evening of the 2d, a faint Aurora Borealis----wind 
8. W.---ſnowed the preceding day in the morn.---the follow- 
ing rainy. Another in the night of. the gth---wind N. W. 
preceding day miſty---ſnowed on the four following days. 


A. M. 
Higheſt, 37 
Loweſt, 6 
Mean ſtat. 27 


FEBRUARY. 
"Therm, 
Noon. P.M. A. M. 
49 32139. 99 
15 18 | 29, 84 


30 30 30, 38 


49 3/7 


MARCEL 
Therm. 
A. M. Noon. P. M. A. M. 
Higheſt, 43 50 44 | 30, 68 
Loweſt. 21 31 33 | 29, 66 
Mean ſtat. 35 30, 09 


Diſeaſes in Ipſiwich; rheumatiſms, palſies, coughs, ophthal- 
mias : In Salem; cholics, catarrhal fevers, ophthalmias, coughs 
and deffutionary diſorders : In Beverly ; 
and other pulmonic diſorders. 


worms, periPneumonies 


Barom. 
Noon. P. M. 


30, 93 30, 83 
29, 62 29. 90 
30, 32 30, 33 


Bluſtering, ſtormy and cold few pleaſant days ground 
covered with a conſiderable depth of ſnow. Predominant winds 
from W. to N, E. Eight days of falling weather. Fifteen 
inches of ſnow fell during the month. 

Greateſt deg. of heat on the 22d, at 2, P. M.----barom. at 
the loweſt---wind S. W.---cloudy. 
the 1ſt, at 8, A. M.---barom. higheſt---wind N. W.---fair. 

An Aurora Borealis in the evening of the 6th---wind N.--- 
the preceding and following days fair ; but on the third and 
fourth days after, it ſnowed. 

Diſeaſes in Tpfivich ; worm caſes, pleuriſies Very healthy: 
In Salem ; cholics, an ginas, pleuriſies, rheumatiſms, ſcrophu- 
las: In Of pulmonic diſeaſes, ſmall pox. 


Greateſt deg. of cold on 


Barom. 
Noon. P. M. 


30, 70 39,60 
29, 63 20, 43 
29,99 30,09 


The 
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The weather, in general, mild. Predominant winds from 
8. W. to N. Small quantity of ſnow with rain fell on the 
11th. The ground moſtly bare by the middle of the month. 
The latter part of the month windy. Six rainy days, in which 
a large quantity of rain fell ; but no ſevere ſtorm. Grain ap- 
pears to. have been very little injured by the winter. 

Greateſt deg. of heat on the 14th, at 1, P. M.---barom. 30, 
02---wind 8. W.---ſunſhine and clouds. Greateſt deg. of cold 
on the 4th, at 7, A..M.---barom. at 30, 58---wind N. W. 
fair. Barom. higheſt on the 8th, at 2, P. M.---therm. at 38 
---wind N. E.---cloudy : loweſt on the 27th, at 9, P. Mu. 


therm. at 42 —-wind high at S. W.---cloudy.. 


A faint: Aurora Borealis on the gth at night- wind W.--- 
preceding dy fair on the following, rain and ſnow. On the 


14th, a bright parhelion, ſouth of the ſun, at7, a.m. In 


the morning of the 18th, very ſevere thunder---two houſes, a 
barn and many trees ſtruck with the lightning in this town. 


Diſeaſes in p/wzch ; cholera. morbus, pulmonary conſump. | 


tions, rheumatiſms, colds, coughs, ophthalmias, ſcrophulas : 


In Salem ; ophthalmias, ſcrophulas, bad coughs : In Beverly. ; 


remitting fevers. 


| APRIL. 
| Therm. | Barom. 
A. M. Noon. P.M. A.M: Noon. 
Higheſt, 56 68 62 | 30,53 30, 48 "I 13 
Loweſt, 39 43 41 | 29, 65 29, 67 209, 66 
Mean-ſtat, 46 52 49 2998 30, 0 1 30, 


The firft part of the month, warm and pleaſant. Vege- 
tation advanced with great rapidity. The wind frequently 
between E. and 8. and between S. and W.---though it pre- 
wvailed moſtly between W. and N. But from the 16th to the 

| | 2 7 0 l 


— — * 
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end of the month, the wind was, for the moſt part, northerly, 
very high, and frequent cold ſtorms of rain. Twelve days on 
which rain fell. From the 19th to the 25th, wind aprt 
N. E. and more or leſs rain fell every day. 

Greateſt deg. of heat on the 1 5th, at 2, . M.---barom. at 
29, 84---wind S.---fair. Greateſt deg. of cold on the 1 1th, 
at 6, A. M. barom. 30, 59----wind N. N. E.----cloudy. 
Barom. higheſt on the 26th, at 6, A. M.----therm. 432 
wind N. N. W.---cloudy : loweſt on the 4th, at 6, A. M. 


therm. 51 -wind very en at W. N. MM: —.— clouds and 
ſunſhine. | 


The Aurora Borealis appeared in the 1 of the 2d. Wind 
W. and of the 4th,---wind W. N. W. ---the preceding and 
following days fair —Wind very high on the 5th and. 6th. 
Another Aurora in the night of the 14th, ---wind W. S. W 
preceding and following . fair. 

Diſeaſes in Ipſioich; putrid and flow fevers, dyſenteries, cho- 
lics—Sickly: In Salem; chin coughs, cholics, ophthalmias, 
pleuriſies, peripneumonies, rheumatiſms, catarrhal fevers— 


Very ſickly : In Beverly ; diſorders in the firſt paſſages, tu- 
MOTS, 


MAY. 
Therm. . . Barom. | 
A.M. Noon. P.M. A.M. Noon. P.M. 
Higheſt, 61 68 63| 30, 32 30, 30 30, 28 
Loweſt, 47 47 47 | 29,28 29, 34 29,60 
Mean ſtat. 54 59 56 ] 29,91 29, 90 29,95 
The month very cool and wet---no froſt. Prevailing winds 
from W. to N. and N. E. Vegetation backward. Peach, 
and ſome other fruit- trees, injured by the winter. F ourteen 
days on which rain fell. 


| Greateſt 
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Greateſt deg. of heat. on the" 12th, at 1, P. NM. -barom. 29. | 


65 wind N. W. air. Greateſt deg. of cold on the 4th--- 
the mercury ranged at the ſame height morning, noon and night 
1 from 29, 61 to 29, 80. -ind N. -elouds and 
The night was very remarkably light, although it was 
de and no moon; probably oeccaſioned by a very bright 
Aurora Borealis. Barom. higheſt on the 17th; at 1, P. 1. 
therm. 53 uind N.E.---fair: loweſt on the roth, ns ante 

therm. 58 - wind N. W. fair. 

An Aurora Borealis in the night of the FR NN WW. 
—of the '6th---wind S. W. —of the gth---wind 8. 8. W.— 
and of the 22d---wind 8. W. Rain on the preceding and 
following days of the four firſt; fair weather preceding and 


following the laſt of them. 1 and een che 


13th. 1 5 * \ Ne 


Diſeaſes i in Tofwich-; ; en vilious « cholics; en fe- 
vers, worms: In Salem; chin coughs, cholics, catarrhal fevers, 
cont OE. In Beverly ; Fee ic feyers 8 Worrns. 


eee n eee 
. 


of 2 01's * 1 NE 7 N / 1 v. 

* a 6 . 8 
1 us" I J þ J : | . 4 4 5 82 # 5 2 £ - 1 ' F 6 1 4 
. R *. $4 : 1 I. * F 2 : * | * 


. A I. N. . . 1 Noon. r. M. tine 
_ — 80 88 81 30, . 30, 31 30, 39 

_ Loweſt, 54 52 56. 29, 27 29, to 29, 3 
Mean at, 85 4. A 70. 29, 79. 29, 62 295 75 


Preda Winds from 8. W. to N. W. 1 mild 
howers very little thunder and Lghtnin g—only. one whole 


day. cloudy, during the month... From the r3th-to-the 24th, 
extremely ſultry. The weather” exceedingly favotirable to ve- 


getation. All Kinds of corn, graſs and garden-produdtions, . 


Promiſe On. FIPS... Little i injury done by: — . 


8 
To 
—__—— 


4 
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tiles, except canker- worms on apple- trees; by which: many 
orchards, for years paſt, have not only been en of ths. 
but the trees almoſt deſtroyed.* 

Greateſt deg. of. heat on "the 226, at 1, v. e ie 29. 
10---wind W. S. W.--- ſunſhine and clouds. | Greateſt deg. 
of cold on the 8th, at 6, A. M. - barom. 30, 36. wind high 

at S. W. fair. Barom. higheſt on the 9th, at 7, A. . 
therm. 50 *—-wind 8. W. fair: loweſt on the 2 3d, at 1, 
p. u. . 71 *—-—wind ral at * 8. E. N 1 4 e 
of rain. enn; 

8 e evenings of PE ed Gt -wind 
W. N. W.----on the zd and 4th, ſhowers of rain the fi 
following days fair. Diſtant lightning on by be ee, 
and lightning on the 19th, 22d and 23d. 

Diſeaſes in Ipſwich ; flow fevers, worms, omits, 
FR TOY e : In Salem; chin vage. 


* Kills the many experiments that have been SY. for © &iboying her 
worms, tarring round the body of the trees ſeems to have been the moſt effectual: 
but if the tar be applied on the bark, it will injure the trees, eſpecially if they are 
young, nearly as much as the worms. This injury, however, may be entirely pre- 
vented, and the worms more effeftually deſtroyed, by putting, next the bark, a 
clay morter well mixed with hair or chopped ſtraw, about an inch thick; upon tlie 
morter a ſtrip of eanvaſs or birch bark : then take a large rope of ſwingled tow,. 
twiſted by hand, and make two os three turns round the tree, below and cloſe to: 
the canvalls drawing! it tight vpon che moiſt mortey to N the tar from e 


as "-. %a.a 6. 


ſnow is | home under the trees, in the ſpring, until no worms are found on the tar. 

When the worms have done paſſing the whole! is to be removed from the trees. 
By this method much leſs tar is uſed q and it has been found, by repeated experi- 
ments, that the wormg will deſtroyed i in two years. without the leaſt injury to the 
trees. © But compleat faceess is not to be expected, unleſs the trees are tarred as 
ſoon as theiſnow; If'it Lays late in Alle Sring, ie metted away about their bodies, 
and faithfully continued, every day, until the Worms bare done paſüng: 
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and vomitings and purgings . ae In Beverly ; 
A diſorders... 


AM, Noon, P. l. A. M. Noon. P.M. ay 

_"_— 79 84 8030, 05 29, 81 30,00 * 
Loweſt, 61 68 60 29, 21 29,06 29, 15 
Mean ſtat. 69 71 66] | 29, 64 29,42 / 29,7 


The whole of the month, eſpecially the latter part, very dry. 
A few ſmall ſhowers 'of rain. Frequen * fogs, and cool 
nights. Winds principally from W. to N. Siberian wheat 
entirely deſtroyed by a blaſt or mildew---rye in general ſhared 
the ſame fate—oats and barley greatly injured Indian corn, 
and the later garden eſculents ſuffered from the N 7 and cold 
---plentiful'crops of Engliſh hay. 157577 | W 

Greateſt deg. of heat on the 1 5th, at 0 p. ee. 
| loweſt---wind 8. W.---ſunſhine and clouds. . "Greateſt deg. of 
cold on the 20th, at 9, P. .- barom. 29. 61 Wind 8. W. 
Har. Barom. higheſt on the zoth, at 8, A. ee. 
68*---wind S. W. ---cloudy, 


Northern light in the evening of the —— 8. W.--- 
the preceding night rain -the following days fair and cool : | 
allo, in the evening of the 20th. -Wind S. W."--precedi Za 
für. the chird ay * rain, ; Thunder and lightning on the 

24th. | 

Diſeaſes in z wich ; carthias, Merit gi In gel 
putrid feyers, M2 olics, vomiting blood, chin cough, choleras, 
| vomiting and purging among, children ; la B POE: 7 wr 
fevers. 


: CL % $93.0. & ! 
« f ! - A &#-a4 , 1 
— * * 14 * 4 4 
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| | .-* 
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n | rata AUGUST. 
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o = 
. 
WH 43 © & 2 
C 
* 
Therm. © 


er. 


A.M. Noon. P. M. 


| Higheſt, 79 85 76 


Loweſt; 


Mean ſtat. 67 73 69 


Very dry---ſmall. ſhowers. of rain on the zd, ; 16th; 1 ath;. 
19th and 26th. Foggy: nights anÞmornings from the 18th to 
the 27th. Winds very variable---prevailed: moſtiy from W. to 
N. Indian corn and garden vegetables ſuffered by the * . 
Paſtyres exceedingly. dried up- Salt graſs very good. 

Greateſt deg. of heat on the 9th, at 2, f. N 
loweſt wind 8. W.---fair... Greateſt deg, of cold on. the 13th, 
at 7, A. M.---barom. . higheſt---wind W.---fair: 

Faint northern lights in the. evenings of the 26th. and 28th, . 
---wind N. W. —-fair and cool. after them, On the gth, a 
few claps of thunder, with lightning. 

Diſeaſes in Ipfwich”; dyſenteries, ſlow feyers, worm caſes : 
In Salem; 


30, 30 30, 12 30, 22 
6 29, 26 29, 20 29,37 
29, 82. 29, 65 29, 85 


1 


cholera morbus, chin cou ughs, mild dyſenteries, . 


vomiting: and. purging among FRI. 
morbus. 


Il, Noon. P.M. 


Higheſt, 74 86 78: 


Loweſt. 


47 f 51 


Mean flat. 59- 67 59 


* 
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. In the latter a of the month, the JA 0 
conſtantly 


In Beverly ; cholera. 
© SEPTEMBER. br, 


30, 40. 39, 22 30, 2 


129, 5 
30, 02 


29 9e 29,95 

Winds variable, and frequently. very high---prevailed Fe 
between S. and N. W. The drought errremel e 
four | very ſmall ſhowers during the month. 


conſtantly loaded with a ſmoky vapour. The ground, in many 
places, ſaid to be dried to a mere duſt, as low as four or five 
feet from the ſurface. The withered ſtate of many large groves 


of trees, exhibit a melancholy evidence of the extreme dryneſs 


of the ground. Fields of Indian corn as white as they uſually 
are the laſt of October, with their ears hanging down, and huſks . 


ſeparated. All kinds of. garden eſculents greatly ſuffered, and 


many of them periſhed.. Horſes and cattle * at barns * > 


the middle of the month. 1 
Greateſt deg. of heat on tlie 5th; at 5 8 e ee 


-=--wind extremely high at S. W. The mercury fell three- 


fourths of an inch from 7 in the morning to 3 in the after- 


noon, and, as the wind abated, roſe as much in about ſix hours. 


Greateſt deg. of; cold on the 27th, at 7, A. M. -=- barom. 30, 


10---wind W. N. W. fair. Barom: higheſt on the 14th, 


at 6, A. Mi>--therm. 54 Wind. W.---ſmoky air. 

Frequent northern lights, viz. in the evening 2 the 5th, 
ſmall---wind W.—the 6th ; wind B:;---rain the next day: 
the 12th, very bright ; 
13th; wind N. N. W. — rain the. next day, ;—the 1.5th.; wind 
N. W. fair after it: the 22d; wind S. W. ---fair after it: 
| the zoth ; wind N. W. ---ſptinkling « of rain next day. -.: 


' Diſeaſes in Tpfwich ; continued fevers, worms : In Salem; 
1 cholera morbus, chin coughs,” mild dyſenteries, vomiting and 
purging among children: : In Beverly 3 3 flow fevers, cholera - 


+. eat 


morbus. 3 1 WRIT FOE I ²˙ . . 
Habe, 177 2 627 8855 52 30, 51 30, 90 Rain. 
42 45 44 29, 52 29,59 29, 00] Inch. 

Mean tt 49 53 $1] 30,08 29,97 39,08 3,133 


Frequent 


om W. _...-cool the next day : the 
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Frequent mild rains. Predominant winde from Sc W. to 
N. W. In the night of the th, water froze abroad. On the 
17th and 18th, wind W rl with e n * 
teen days on which rain fell. | 

Greateſt deg. of heat on the 4. ati B. bps 29, 
7 5---wind W. fair. Greateſt deg. of cold on the 5th, at y, 
A. M.- ---wind E. N. E. cloudy. Barom. higheſt on the 
28th, at 7, A. M. therm. 43*---wind N. W. fair: loweſt 
on the 6th, at 1, Pp. M1. - therm. 63 ◻ ind N. W. fair. 
Frequent northern lights in the firſt part of the month 
wind between 8. W. and N. W.. — nin within two or three 
days after each of them. 

Diſeaſes in porch; chin cats; rind and putrid 9 
vers, worms: In Salem; dyſenteries, enen flow fe- 
wers, me In Beverly ; 3 flow — 


NOVEMBER. | 
hoon. 7 2 9 RY %_ 1 

| AM. Noon. p. M. A. N. Noon. P. AL. n 
Higheſt, 51 55 54 30, 88 30,85. 3, 76 Kain. 
'Lowelf, 22 24 27: 29,57 29, 55 29, 50 Inch. 
Mean ſtat. 37 . 30 ths 297 305 12 inn 4.533 
Predominant winds from S. W. to N. W. Frequently 
cloudy. , A ſtorm of ſnow « on the 2 I t- wind N. --—ſnow fell 


four and an half inches deep. The ground very little froze, 
and the ſnow melted in a few days. Nine days of falling 
weather. 


Greateſt deg. of heat on the ach at 2, P.M 1. cherm. low- 
eſt----wind S. W.----cloudy. Greateſt deg; of cold on the 
29th, at 8, A.M.---barom. 30,60---wind W.---fair, Barom. 
Higheſt c on. the Loth, at by A. M.---therm. 33 uind N.— 


a 
fair. Baka 4 = $0; 


* 


* 
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The Aurora Borealis appeared only in the eiening of the 
26th-<=wind.W.N. W.---cc windy after i. 


Diſcaſes in-pfwich ; enn  cholies ; Ini Sala ; flo 


; cholics.: In 2 3 


” 
4. 
1 
* "a q z 
. ®. 


Higheſt,” | oy 50 30,75 30, 7 2855 5 | 
D 1429, 37 29, 50 29,5 
Me ft, 7 37 34 1.30, 5 30, 52, 30,15 


The weather, in general, _pletiind the air, on many days, 
as pleaſant as in April or May. ; Prevailing winds from S..W. 
to N. W. The ground bare and very little froge. Snow fell 
three inches. deep on the goth and. 957 Nr an Ix e 


6 I 35 9 F 
weather. 88 8 8 : * p 18 » , $-- 28 8 
28922 At ; 28 DE eb. ef * 


Gesel dg d hegt om the ed P. . 29. 
92---wind,S. W. ffir. Greateſt, degr at ccld on che 1,gth, 
at 19, pP. M.----barom; 139+7.Fr=n= vind N. N. W. -fair. 
Barom. higheſt on the Sch, at 10. p.. therm. Nin. 


53 a & ET 


wind W. N..W...--fair :. loweſt an che 1 r re, P. Mick 4m" 


Diſeaſes; favieh, 3 Fa HDL RR W 


Very healthy; In Salem ; ſlo fevers, jeg rheuma - 5 


tiſms, bad cpughs;, 


putrid ſore throats: In Beveriy 3 cholies: 
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6 | Hog n | dan: ee ee, Lat Ee: 10 
January, 2 . 
February, N. .6, 29% (3% XS 62 30%½34 [l 
March, 3 21 37 30, 70 29, 43 39,06 
April. 68. 4398 1 W 877 30, 359 5 oo | 9911 99 
May, 68 47 30, 32 29, 28 9, 
June, 8 30, 43 29, 10 E ne 
July, 84 60 69 zo, 2 29,506 29, 54 
Auguſt, 85 #465 W- 179» 20 29, 77 
September, 86 47 62 138 25 128, 97 29, 92 0,703 
October, 64 42 51 30, pr -29, 59 119271 3,133 
November, 55 22 40 4 30, 88 29, 50 30, 1 =... 
December, 59 17 gg] 30 363 29 5 i 3,001 _ 
E 1 A ! Ar 8 ' "IXz00 Tate | n 
Wnole Year, „ LEN 9.99. 8, 97 8 19 %% 
| þ > — 1871 


* ka ww T +a 4 


Therm. it {or 


* Ae 2 Leaſt "Wy 


— 

— — z*J% 
LING o 22 
% 4 


; > AM. Noon. RM. 
"Higheſt, 42 46 
:Loweſt, 7 12 


Mean ſtat. 28 32.138 


The ſtate of the atmoſphere variable, and our 
0 difigtecably affected by the conſtant viciſſitudes of a mild and 
extreme cold air. The wind frequently between N. and N. E. 
and between 8. W. and W. but prevailed moſtly between 
and N. W. On the Sth, at 9, P.M. the. therm. abroad, 
below o, and, at 8 the next morning, 10% below Oo. 
ground covered with ſnow from the 5th to the end of the 
month. A ſevere ſnow-ſtorm:on-the 10th, with N. E. wind. 
Eleven days of falling weather. Snow fell. twenty-three inches 
an the month. | 

Greateſt deg. of heat on the 2 5th, at 1, P. M.---barom. 29, 
58.—wind W. 8. Nun. Greateſt deg. of cold on the 


reate 
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"414 - 24. id ak gi ih tb VO 4 
e, Aube 70 11:30 © mg 
"24k Think * I 
. cs 2 1b. M. 251900 935? 
45. 3, 90 30, 86 30,82 | Rain. 
14 | 29,48 29,41 29,42 | Inch. 
39/10 3e, o, 35, 6] 4,033 
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feelings very | 


= 


9 


IN 


 Mereorobogieal Obſervations far the'Year 1584. 361 


Ich, at 8, A. N. barom. higheſt --- .jmnd W. N.'W.---fair. 
Barom. loweſt on the 19th, at 1, P. M. therm. * n 
S. W.-—fair. 125 
An Aurora Borealis in the night of the W N. W. 
Preceding we fair the 8 Ne cold, with þ ama 9 
of ſnow. 
Diſeaſes in Iofooich lc fevers, anginas, ; vis tooth 
achs : In Salem ; bad coughs, anginas, tooth-achs, rheuma- 
tiſms, pleuritic fevers : In Beverly ; remitting fevers, and 
nervous. 3 1 


29 


4 


X © FEBRUARY. 
lic e Int... NEAR EITEE 
AM. Noon. P. M. b P. M. 

Eight 51 53 32 | 30, 84 30, 61 30, 83 | Rain.” 
Loweſt, 1 12 10 | 29, 76 20, 64 29, 73 Inch. 

Mean ſtat. 34 37 37 3, 28 30, 19 30,26 | 4, 907. 
The weather more capricious than the laſt month. The va- 
rieties of cold, warm, fair, cloudy, rainy, ſnowy and foggy 
weather were experienced every few days through the month. 
on the 3d; at 8, A. N. the therm. out doors, ſtood at 8 be- 
low o. Farmers plowed on the 2rſt. Winds variable, but 
moſt prevalent from S. W. to W. Ground covered with"ſnow 
until the 18th. A very denſe ſmoke· like fog in the evening of 
the 10th, attended with a ſingular kind of ſcent, ſomewhat 
reſembling that of burned leaves. Thirteen days of cloudy and 
falling weather. Ten inches of ſhow fel during the month. 
- Greateſt deg! of heat on the 1th, at 2, P. M.--=-barom. 
loweſt---wind 8. S.W. —miſty. Greateſt deg. of cold on the 
36, at 7, R. M:--cbarom. 30, 35 wind W. N. W. —fait. 
Barom. higheſt on the och, at oy, A. e 0 1 29% ind 
N. E.---cloudy.” . dar ern 
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A faint Aurora Borealis in tlie evening of the. 2d--=-wind 

W. N. W. — and of the 27th---wind. W. fair for —— 00. 

after them. * 
Diſeaſes in Igſivich; coughs, bilious eee ee 

—Healthy In Salem; mild, continued and. rheutnatic: fevers, 

bad coughs : In N ; inflammations of the 8 tumors. 


Is ' MARCH.” 


a-. Barom. 
A. M. Noon. P. M. AMC 


Highelt, e. 50" 55 | 50,93 ge. it 3e. 53 | Ray. 
Loweſt, 16 24 21 | 29, 30 29, 30 29,28 | Inch. 
Mean flat. 33 43 40 | 30,12. 30, 02. 30,05 1,733 

Several ſmall ſnows, which ſoon. melted ; the air mild.. Pre- 
dominant. winds from S. 8. W. to N. W. The ground bare 
the greater part of the month, and very little froze... Six days 
of falling weather. 

Greateſt deg. of heat on the ths at 1, P. eee 29, 
72---wind S. E. miſty. Greateſt deg. of cold on the 14th, 
at 2. A. M.----barom, 30, 50----wind. W. N. W. fair. 
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Barom. higheſt on the 13th, at 7, A. M.---therm. 25*---wind 
N. N. W. fair: loweſt on the Sth, at 11, P. N. therm. 
435 Wind very high at N. N. W. n 

A ſmall Aurora Borealis i in the evenings of the aff ach 26th 
ind W. N. W the following days fair. In the evening of 
; the 29th, the heavens, were illuminated with a very. bright and 


ſingular northern light. At 8. 4', when I firſt aw it, the 
northern heavens, as far as E. N. E. and W. S. W. were inter- 


ſperſed with numerous Auroral clouds, and very bright ſpots, 
ſomewhat reſemblin g light ted torches. From the luminous 
ſpots converging corruſcations ſhot up, with A quick and tre- 
mulous motion, towards the zenith. The en clouds 


* * . ; 
A X. K Were 


— — 


Mereoroligicu OB ferubPions 2 be 75 r 1783. 3 365 
were contintially changing theit | form and Gtrativb, n , movin g with 


a waving or flaſhing motion. At the fame 1 time, there w et a 
bright glade or zene of light, compoſed of very fine ſtriæ, 8 
of the zenith; which extended acrofs the hemiſphere, in the 
8. E. and 8. W. points, within 2 5 of the horizon. The 
ſouthern limb of the zone extended almoſt as far as the cloudy 
| ſtar in Cancer, which was nearly on the mefidian. At 8. 1 5, 
the ſtriæ in the zone, and ſtriated corruſcations from every other 
direction, approached towards a common center in the neck of 
Leo major, and formed a kind of vortex,” which ſoon became 
two ſegments of a circle, and then changed into detached, flaſh- 
ing clouds. At 50" after 8 3 a very extenſive and denſe Auro- 
ral cloud was formed in the W. and N. W. with numerous 
ſtriæ curiouſly turned around its heads and indentations. At 
half after g*-; corruſcations from the N. extended beyond the 
zenith. At rob, the light appeared only in the N. and greatly 
diminiſhed. - There appeared to be an extremely rare fluid al- 
moſt continually flaſhing beneath the ſtriated vapour, in various 


directions. The wind at W. and very ſinall till u when it 


bree zed up freſſi at N. W. At 100. therm. 53%, „ batrom. 29, 
72. Five: preceding and ſeven following days Hr * Paint 
Xs 2! Wirten 


By a letter fromm che Reverend Dr. Stiles, Prefident of "Pale: Cong. which T re- 
ceived ſoon after, it appears, that the extent of this northern light near the zenith, 
and the meeting of the corruſcations, were obſerved: at New-Haven, Nornputed 
diſtance 180 miles, 8 W.) to be as far 8. and nearly in the ſame points in the 
hedvens, as they were here. He lays, that At 80 to, the Auroral corruſcations 
from xhe eaſtern, weſtern and northern heavens, cbnturted in à teritet 129 fl. of 
3 dle zenith, in a line from the two ſtars / Caftor anll Palau) in the head of Gemini 


«to Cor roy Bad it been at the ſummit of the atmoſphere, it muſt have ap- 


44s SES 


4 peared 45® or 50® 8. of the zenith, at the diſtance of fifty miles N, « of New-Haven'y 


ee aud yer" the Reverend Mr. Ateatet, of Weſtford, fifty miles N. obſerved it at 8h 
* 226 try nearly in the ſame place, and not S. of Cor Leonis, 
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Mean ſtat. 47 54 50 | 39,10, 30, 00. ; 
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| nothin lights! in ſeveral of the preceding and- following _ 


Two bright parhelia on the 8th, in the morning. 
Diſeaſes in Ipfwich ; coughs, pulmonic complaints—Healthy, : 2 

In Salem; inflammatory, pleuritic.and rheumatic fevers, abſceſ- 

ſes : In Beverly ; ; pulmonic overs, rheumatiſms, worms, &. 


. 
LO 
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Therm. Barom. 
\ 0 - 


- AAC Boda; PAC! ee Noo 


Higheſt, 60 80 71 30, 70 30, 52 
Loweſt, 38 40 4029, 30. 29, 32 


t 
— 1 


; * Inch. 
1, % 
The weather warm and pleafant.. Winds De from 
8. to W. N. W. . The air frequently ſmoky. The 17th, ex- 
ceſſive warm for this month; the therm. ranged at 82, within 


doors, at 5, P. 1. The ground very dry, which ſeems to 


have retarded vegetation. Five days on which rain fell. 
Greateſt deg. of heat on the 17th, at 2, P. M.---barom. 29, 


| 49---wind S.W.---fair . Greateſt deg . of cold on the 1zth, at 


7, A. M. - barom. 30, 44 wind N. N. W.—-fair. Barom. 
higheft on the 24th, at 6, A. M. therm. 48%---wind N. 
cloudy : loweſt on the Iath, at 11, P. M.----therm. 425 3 

wind N. W. rainy. : 


Early in the evening of the un there appeared a bright 
Aurora Borealis, forming an are about 20 above the horizon 
in the M. At 20“ after 8, the brightneſs greatly increaſed; 

and lucid ſpots, reſembling torches, at. different heights > 
the arc, emitted numerous corruſcations. At 8* 467, a very 
bright Auroral zone was formed from E. to W. N. W. paſſing 
the meridian near the zenith. Its motion was viſible. and uni- 


form towards the S, We its r a8 0 the E. and W. 


55 
* 


„ 


* 
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points. It appeared to be a luminous vapour of conſiderable 
— * ſomewhat. broken x near the meridian but the edges 
were o well defined that i its breadth was eaſily meaſured with a 
ſextant. The mean of the breadth, taken at ſeveral times and 
in different parts, was 16*. 10%. In its progrels, it paſſed above 
ſeyeral,ſmall clouds, which appeared very black, accurately de- 
fined, and far below the luminous vapour. After paſſing a little 
S. of Procyon, which it entirely obſcured, it became ſtationary 
at 36* 20! 8. of the zenith. In a few minutes the light grew. 
faint, and, at . 2, wholly diſappeared... Soon after, another 
fimilar zone formed N. of the zenith, but much fainter, and 
not ſo broad as the former. It paſſed 5 40" S. of the zenith, 
and diſappeared. Before 95. the light in the N. was greatly 
diminiſhed, and appeared like A . Aurora. The. wind 
was N. W. and very ſmall. At 9g, therm. 49 *----barom.. 
30, 19... The preceding day, cloudy and rain---the third.day. 
after, raim and hail. There were alſo faint Auroras in the even- 
ings of the 12th, 26th and 27th---the wind N. W.—rain on 
the day preceding that of the 12th,. and rain, with thunder 

and e that of thi 26th=—the ene n. fair and 


cool. | | | 
Difaits* i in 2 e pleite fevers, worms, celle 


, ophthalmias: In Salem; inflammatory and flow-fevers; cholics, | 
er coughs * 'In Beverly s rheumatiſms, idee Dis . 


151 2801 11 "VE 21 2 10 4 (1218 910 3: {Ti 343121 . 
F Therm. its. 20 l 12740 
AM. Noon. P.M. ; 4 M. Noon. . KM. M0 
Hignln, 5 67 78 69 | 30, 59 30,32 30, 42 Rain. 
Loweſt, - 515 50 49 29; 42 29, N 2% Inch. if; 


—” EY 


-Mean-tat,: 51. - 61: 57 30, 2. 29, 29-96 | 
8 | 
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4 : 
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Pientiful rain 6n the gth, ih arid foth, but the alt vety £661 
after it, "eſpecially in the night, which gieatly' retarded vegeta- 
5 Winds moſt prevalent from S. 8. W. to W. N. W. 
Seed ſewed laſt month lay long in the *. and much of it 
periſhed. Eight days on which' rain fell. in "4 

' Greateſt deg. of heat on the 18th, at 1, P. barem, 
loweſt- wind 8. air. Greateſt deg. of cold on the th, at 
7, A. M.----barom. 29,79----wind N: W. fair. afom. 
higheſt o on the 28th, at t 6, A. - M.---therm 8.5 35 wind N. W. 
---fair. 

Faint Aurora Bortalis' in n the evenings of the 24 nd 131 
wind N. W. clouds and rain ſucceeded them. Severe thun- 
der and lightning on the 23d, at 5, r. Mx. 

Diſeaſes i in Ipfwich ; flow fevers, coughs, meaſles : 46 . 
lem ; meaſles epidemic, inflammatory fevers, rheuniatiſins + 


In Beverly ; ; anginas, tonfilaris, tumors. e 
Jux. | 
Therm. 3 Barom. 13 5 
A.M. Noon.” P. M. A. M. Noon. P. M. ahn 


Higheſt, 76 86 85 | 30,42. 30, 41 30, 41 1 Rain. | 
Loweſt, 53 57 54 29,45 29,10 29, 38 Inch. 
Mean ſtat, 66 75 69 Na 78 29, 58 29. 73 |; 3.48 
The temperature of the atmo] ſphere, this month, exceedi ngly 
warm and moiſt, Which produced a moſt rapid vegetation, 
Winds moſt prevalent from S. to W.  Apple-trees leſs injured 
by cankeraworms than the laſt year. Twelve rainy days. 
| Greateſt deg. of heat on the 19th, at 2, P. M.---barom. 29, 
17---wind- 8. W.---fair. _ Greateſt, deg. of cold on the iſt, 
at 6 A. M.---barom.. higheſt wind N.E.--=cloudy. Barem. 
loweſt on the 8th, at 2, P. . =therm. 7 5 ind very _ 
at 8. W.-—-fair. * 


Bs 
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Very faint Aurora Borealis in the evenings of the 13th and 
29th---wind. W.--<ſhowers on the "Opry © N. F 1 
thunder and lightning. ? 

Diſeaſes i in Ipfwich ; flow fevers, meaſles; . worms, 
pulmonary conſumptions : : In Salem; meaſles , diſorders of the 


firſt paſſages, Hnochi, peripneumonies 5 In Beverly ; ; meaſles 
epidemic. 


| A. M. Moan M. * NI. * Noon. P. M. 
Rubel 81 89 7 30, 15 30, 07 30, 12 Nein. 
Loweſt, 60 64 62 29, 27 28, 96 29, 26 Inch. 
2 68. 78. 6829.7 29.88. 29,70 9.962 


he weather yery we? with frequent heavy, 1%. 3a of rain. 5 
Vegetation very luxuriant. | Graſs, 5 however, ſuffered ſo much 
by the drought and cold in the ſpring, that the crop of hay 
was indifferent. Grain of all kinds. appeared very fine, but is 
greatly injured by mildew. Flax and garden eſculents excceding f 
Sof Indian corn in a a moſt fouriſhing ſlate. Fe and 


„„ 


Toles rainy AM Frequent W and W FS 


Greateſt ;deg...of heat on the 2 5th, * A ne | 
loweſt---wind S. W. ---ſhower approaching. Greateſt: deg. of 
cold on the. 1ſt, at 6, A,M:-->barom:. :29,78---wind - N L 
| cloudy. Barom. higheſt on the va: at 65 33 therm. 
63 - wind N. W. ——-fair 7 


Diſeaſes in Mfiuich; 1 9 — PTY 4 flaw. 2 pul- 
manic complaints In Gen z 3 dyſcnteries, diarrhzagyophehal- 
mias, inflammatory Nevers: In Bevarly': ; meaſles epidthic. po 

PPS 1 * 3 1 4 " 
o'r” ee eee. 
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7 * 5 0 N » * — T © 4 * ö 4 Mor EST 

Dita cg t l 10 aghttios: AUGUST; M008 one itt vis 

züge! 4 teen, | [ol oft on een. 7 bees. <tr: 
A. M. Noon. P.M. A. M. Noon. P. M. 


Higheſt, 78 88 85 30,20 30, 22 30, 25 
Loweſt, 55 61 59209, % 29, 08 29, 07. Inc 
"Mean fat. 66 72 68 29, 80 29, 37 29,75 4.438 


The air, by turns, very warm and very cool, for this ſeaſon. 
On the morning of the roth, conſiderable froſt in low ground. 
At the eaſtward, it is faid to have been ſo ſevere as to deſtroy 
moſt of the fields of Indian corn. On the 24th, the therm. 
in the ſhade abroad, ranged at 95*, at 2, P. Repeated large 
ſhowers of rain. Prevailing winds between 8. W. and N. W. 
Eleven days on which it rained. 

- Greateſt deg. of heat on the 24th, at T, P. . thn. | 
loweſt---wind S. S. W.---fair. Greateſt deg. of cold on the 
10th, at 6, A. M.---barom. 30, 20----wind N. W. -für. 
Barom. higheſt on the 26th, at 10, p. M1.--=-therm. 61* —.— 
wind N. E.---cloudy. _ 

Small Aurora Borealis in the e evening of the 16th---windW. 
and of the r9th---wind N. W. Rain and thunder the ſe⸗ 

cond day after the firſt---fair ſeveral days after the laſt. Thun- 
der and lightning on the 3d, Sth, 13th and 18th. 

Diſeaſes in Tpferch 7; pulmonic and aſthmatic diforders, 
worms Very healthy: In Salem; flow and rheumatic fe- 
vers, ſynochi, diarrhæas, dyſenteries, cholera morbus, cholics, 
vomiting and purging 1 children In Beverly ; meaſles, 
diarrnzas, worms.” 7 RED 17 C7 TY ee 

SEPTEMBER. Ons emen; 


f A. NI. Noon. P. M. A.M. Noon. P. M. 


Higheſt, 69 70 64] 30, 30 30, 36 30, 10 1 Rain. 
Loweſt... 45 49 49 | 29, 60 29, 39 29547 Inch. 
Mean ſtat. 57 62 57 29, 95 29,80 29,91 | 1,448 
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The . variable. Predominant winds from, S. W. 


401 N. Froſt. on the 4th. and 23d, but. only. very tender plants 


injured. Garden eſculents i in great plenty and perfection. Len 
days on which rain fell. | 


Greateſt deg. of heat on the 14th, at 1, P. M.---barom. 


loweſt- wind S8. W .--fair. Greateſt deg. of cold on the 23d 
at 7, A. 'M.---barom. 30. 38---wind N. W. fair. Barom. 
higheſt on the 26th, at 9, P. M. therm. 52%---windN.---fair. 

Diſeaſes in Ipſiwich; worm caſes—Very healthy : In Salem ; 
Hochi and flow fevers, abſceſſes, cynanche maligna, vomit- 
ing and purging among children In Beverly ; 3 meaſles, angi- 


nas, abſceſſes. 
* OCTOBER. 


Ten 7 | Barom. | 
f 83 M. Noon. P. M. A. M. Noon. P. M. 


Higheſt, 55 61 67| 30, 61 30,52 30, 60 ] Rain. 
Loweſt, 40 43 42 | 29, 39 29, 15 29, 38 Inch. 
Mean ſtat. 49 53 51 30, 02 29,91 29, 96 | 11, 607 

Hi gh winds and heavy rains. A very ſevere ſtorm of rain on 


the gth, and on the 18th and 19th, attended with exceſſive 
high winds at N. E. Towards the cloſe of the ſtorm on the 


19th, conſiderable quantity of ſnow fell, but ſoon melted. In 
the morning of the 11th, heavy thunder, with hail and rain : 
alſo, ſevere thunder and lightning, with hail and rain, in the 
evening of the 31ſt----ſeyeral buildings ſtruck, and creatures 
killed. Predominant winds from N. W. to N. E. Large 
crops of Indian corn. Apples, and. other fall fruit, in greater 
plenty than the laſt year. No ſevere froſts. Graſs, and many 
kinds of vegetables retained their verdure Pune the month. 
Rained on arten days. 8 TT by 

Greateſt deg.” of heat on the 23d, at £,-Þ N. ee loweſt 
----wind 8.8. W. rainy. Greateſt deg. of cold on the 26th, 
at 7, A. M.---barom. higheſt---wind W. 8. W. fair. 


Yy '* Diſeaſes 


hy. 
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In Beverly ; ; bilious remitting fevers. 


In Salem; low, depreſſed fevers, cynanche maligna: In Be- 
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Diſeaſes in Ipfwich ; continued fevers, worm cafes very tife : 
In Salem; flow and ſcarlet fevers, fynochi, fare ae : 


| NOVEMBER. 
Therm. vets Barom. 1 
Ann Noon. PM. A. M. Non. PI NI. 
Higheſt, 49 3 5 $2. | 30, 80. 30, 80 30, 84 1 
oweſt, 25 29, 16 29, 23 29,37 | Inch. 
Mean ſtat. 36 40. 75 30, 07 30, of 39, 08 55688 
Very cold, bluſtering and. ſtormy. Winds frequently. very 
high, and moſt prevalent between W.. and N.. Ground. froze 
hard on the 11th---ſnow fell on the 12th, "and did-not wholly 
go off during the month. Snowed, likewiſe, on the 28th and 
29th---about. four inches fell in the month. Nine 5 on of 
falling weather. 
Greateſt deg. of heat on the Ach, ie 1, P. M. -den 30, 
03----wind W. S. W.----fair. Greateſt deg.. of cold on the 
23d, at 8, A. M.---barom. 30, 56---wind. W. N. W.---fair. 
0 higheſt on the 18th, at 11, P. M.---therm.. * 6 4. 
ind W.---fair : loweſt on the 28th, at 8, A. M,---therm. | 
38—— wind N. E.---ſhowed. — 
A ſmall ſhock of an earthquake about 11 © clock in the night 
0 of the 29th, but was felt by very few people i in this town.. 


| Diſeaſes i in Ip/wich ; continued fevers, worm caſes, coughs : : 


J 


verly ; bilious mitn fevers. 


| DECEMBER. 


; Therm. Bar OM. 
A.M. Noon. P.M. _ A.M. Noon, P. M. 


Higheſt, 55 54 54 3,7 30, 58 38783 , 
Lowe „ 14 16 17] 29,19 29, 09 + 29, 30 


tat, 3 37 "Iv" I 99719. 35 3 39,97] 4933 
The 


Meteorological Obſervations For the 2 ar 1783. 


37 

The former part of the month rather mild and pleaſant, but 
the latter, bluſtering, ſtormy and cold. The ground moſtly. bare 
to the 18th, and then covered with ſnow to the end of the 
month. Predominant winds from W. N. W. to N. E. Seven- 
teen days of falling weather. Snow fell fourteen inches deep 
during the month. 

Greateſt deg. of heat on the 12th, at 8, A. M.----barom. 
-29,84---windS.W.---fair. Greateſt deg.-of cold on the 24th, 


at 8, a.M.---barom. 30,3 5---wind W.N.W.---fair. Barom. 
higheſt on the i 5th, at 8, A. M. therm. 30%--wind N. N. W. 
---fair : loweſt on the iſt, At 1, . M.---therm. 41*---wind 
N. E. ---nainy. 

Diſeaſes in Tpfoich ; putrid fevers, coughs, worm caſes— 
Healthy: In Salem; febrile diſorders frequent, as pleuriſies, 
rheumatiſms, catarrhal fevers, cynanche maligna, abſceſſes - > 
In Beverly ; 3 hæmoptoes, How. feyers, - coughs. 


Thermometer. Barometer. Rain. 
1 \Greateſt Leaſt Mean "Greateſt HARE,” 
1783. Hacke. Height. Height. Height. © Hecht. . e 
January, 46 ) 31 3% 29, 41 3, 07 | 4,33 
February, 53 x 36 30, 84 29, 64 30, 24 4.907 
ch, 56 146 39 | 30, 73 209, 28 30, 06 | 1,733 
April, 8 38 50 J 30, 70 29, 20 3a, 06 1, 07 
May, 78 45 56 | 30, 59 29% 33 29,95 | 4,005 
June, 86 33 79 J 39:42 2, 10 29,793,438 
July, 89 50 69 | 30, 15 28, 96 29, 67 | 9,062 
Auguſt, 88 55 69 | {Os 25 29, 07 b 0 44.438 
September, 20 45 9 3% 29,30 29, 89 1,448 
November, 53 25 38 [ 30, 84 29, 16 30, 7 5,666 
December, 55 14 36 (30, 72 29,09 30,07 | 4.933 
Whole Lear, 89 1 50 | 30, 90 28, 96 | 


3 | 
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XVI. An Account of ſeveral Strata of Eartb and Shells on 
the Banks of York-River, in Virginia; of 4 ſubterraneous, 


Paſſage, and the ſudden Deſcent of 4 very large Current of 


Water from a Mountain, near Carliſle ; of © a;, remarkably 
large Spring near Reading, in Pennſylvania ; and alſo of ſe- 


| veral remarkable Springs in the States of Pennſylvania. and 
Virginia. In aLetter from the Hon. BENJAMIN LINCOLN, 
tha; F. A. A. to the Rev. JosE PU WILL ABD: F. 


Ml A. and Prefigent of the Unjver/ity at Cambridge. 


HAT this earth, fince its formation, has met with great 
changes, and that the ſhores, now covered with the 

talleſt cedars and moſt luxuriant plants, were once waſhed by 
the ocean, none can deny. The land between Fames-river and 
Tort river, in Virginia, is very level; its ſurface being about 
forty feet above high- water mark. It appears to have arrived 
to its preſent height at different periods, far diſtant each from 


the other, by means of the ocean : for, near 7ork-fown, where 


the banks are perpendicular,” you firſt ſee a ſtratum of earth, 
about five feet high, intermixed with ſmall ſhells, which has the 
appearance of a mixture of clay and ſand. On: that lies, hori- 
zontally, a ſtratum of White ſhells, the cockle, the clam, and- 
others, an inch or two thick; then a body of earth, ſimilar to 
that firſt mentioned, eighteen inches thick: and on that lies ano- 

ther thin body-of ſmall ſhells, then a third body of earth, about 


the ſame thickneſs as the laſt; and on that lies another body of 


white ſhells, of various kinds, about three feet thick, with 
very little ſand, or earth, mixed with them. On theſe lies a 
body of oyſter-ſhells, about fix feet thick ; then a body of 
earth to the ſurface, The oyſtet-ſhells are ſo united by a very 
| ſtrong: 


no 


Iz 


Earth and Shells on the Banks-of York-River, Cc. 373 


ſtrong cement, that they fall only when undermined, and then 
in large bodies, from one to twenty tons weight. They have 
the appearance of large rocks on the ſhores, and are waſted by 
the frequent, waſhing of the ſea. All theſe different ſtrata ſeem — 
to be perfectly horizontal. 


After riding about ſeven miles from York-town, near the cen- 
ter between the two rivers, I diſcovered, at a place from. which a 


large body of earth had been removed to a mill-dam, nearly the 
fame appearance as-in the bank. firſt mentioned.. 


What they call their ſtone, with which they build: in York- 
town, is nothing more than ſhells, united by a ſtrong cement, 


which ſeems to be petrified in a a degree, but! is apparen 27 affected 
'by the weather. N 


ON the: bg” of Annie being: at Carl; ite, in the ſtate of Penn-- 
Sylvania, I went to view a ſubterraneous paſſage, which had its 
entrance near a river into a rock. I followed it about two hun- 
dred and fifty feet: to this diſtance it.was, in general, from ſix to 
ſeyen feet high, and about the ſame in width. At the end of 
two. hundred. and fifty feet.it divided i into, three branches —As 

they were ſmaller, and more difficult to follow, and finding my- 
ſelf exceedingly chilled, (which coſt me one of the ſickeſt nights 
1 ever. . 1 gave, up the hrt. e J had HAR 


EET 


who. had 1 near vhs end. It appeared o me 4 408 it. was a 
water-courſe, as the rocks were worn ſmooth, and indented in 
the manner they uſually are by;a_ long running, of. water over 
3 them, i The appearance over head Was curious; ſome parts 
. were ſmooth, like the , ſides 3 other parts repreſented various 
gore, formed by, the Water which e reps throu gh t the. 
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pores of the rock, and was now petrified and petrifying on its 
ſurface. The bottom whs apparently earth and.ſmall-Ntones. 


About three years ſince, the people in the vicinity of this 
town, who lived near the mountain which is about ten miles 
from the village, were alarmed by a current of water overflow 
ing the banks of the river. The cauſe they could not inveſti- 
gate, as there had been, the night before, but a ſenall rain: 
however, they ſoon found the firſt effects of the water appeared 
within about twenty feet of the top of the mountain. Whe- 
ther it burſt forth from the mountain, or was a column of wa- 
ter from the clouds, has not yet been aſcertained. The courſe 
in which it ran down the mountain was dry the next morning. 
It was confined to the width of twenty feet, perhaps leſs. It 
appeared to be about. thirty feet deep, as could be diſcovered by 
its effects on thoſe. trees which were not carried away by the 
water. It cut a paſſage in the ſide of the mountain, of about 
ſeven or eight feet wide, and near that depth. The traces of 
it are ſeen from the town, though, as I ſaid before, it is ten 
miles diſtant. One rock, of a very conſiderable weight, was 
thrown into the crotch. of a tree, twelve feet from the ground, 
in which it remained for ſome time. When the water came 
into the valley, its impetuòſity was ſo great that it was not im- 
mediately diverted, but reached a ſmall riſing ground, through 
which it cut a paſſage; then followed the valley, and ſo on to 
the river, which was at ſome conſiderable diſtance. In its 
_ courſe, it carried off all the fences, and came upon the. floors of 
ſome of the houſes. I have had ſome converſation with Mr. 
Rittenhouſe on the ſubject, who has been twice to ſee the effects 
of the water. It is his opinion, that it was not a column of 
Water which burſted forth from the mountain, as it was near 
moe top of one of the higheſt. | On 
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On my return to Philadelphia, in the neighbourhood of Read- 
ing. I came to the greateſt ſpring of water I had ever ſeen.— It 
is about fourteen feet deep, and about one hundred feet ſquare.. 
A full mill-ſtream iſſues from it. The water is clear and full 
of fiſhes.. To account for this body of water, was my enquiry. 
I ſoon found, that it was probably the riſing and burſting forth 
of a very conſiderable river, which» ſunk into the ground and 


totally diſappeared, one mile and an half or two: miles diſtant 
from this place. 


In the northern parts of Prang lane, there is a creek, called 
Oil-Creek:. which empties itſelf into the” Alleghana- river, iſſu- 
ing from a ſpring; on the top of which floates an oil; fimilar to 
what is called Barbadbes tar, and from which may be collected, 
by one man;, ſeveral gallons im a day. The troops, in march- 
ing that way, halted at tlie ſpring, collected the oil; and bathed 
their joints with it. This gave them great relief, and freed: 
them immediately from the rheumatic complaints with which 
many of them were affected. The troops drank my of the 
waters they operated as a gentle purge.. | A 

There is another ſpring in the weſtern parts of Virginia, as 
extraordinary in its kind as the one juſt mentioned, called the 
Burning-Spring.. It was known a long time to the hunters. 
They frequently encamped by it for the ſake of obtaining good 
water. Some of them arrived late one night, and, after makin 8 
a ſire, they took a brand to light them to the ſpring. On their 
coming to it, ſome fire dropped from tlie brand, and, in an in- 
ſtant the water was in a flame, and ſo continued, over which 
they could roaſt their meat as ſoon, as by the greateſt fire.. It 
was left in this ſituation, and continued burning for three 
months without intermiſſion, 'T he fire was extinguiſhed by 


excludin 8 
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excluding the air from it, or ſmothering it. Theater taken 
from it into a veſſel will not burn. This ſhews, that the fire 


is occaſioned by nothing more than a pour that aſcends from 
the waters. IEG 11 


There are two ſprings highs up on the Poꝛromach; ane * 
which has about the ſame degree of heat as blood running from 
the veins. It is much frequented by people who have loſt their 
health. The waters are drank with freedom, and alſo ſerve as 
a hot bath, by which much good has been experienced. The 
other ſpring, iſſuing from the ſame mountain, a little further 
up, is as remarkable for its coldneſs, as the other for its heat, 
and differs from common ſprings in as many degrees. 

Theſe accounts I have from the beſt authority. General 
Waſhington, from whom I had my information, as well as from 
others, owns the land around the Burnmg-Spring, which he 
bought for the fake of it. f 

The accounts of the other ſprings J received from a gentle- 
man of undoubted veracity, and of great obſervation, who lately 
viſited them. He commanded the troops who experienced the 
benefit of the Oil. Spring. He mentioned to me another ſpring 
in the ſouth-weſterly part of Virginia, which he had not ſeen, 
but of which he had received a particular account from gentle- 
men of character. It is called the Sweet - Spring, from the ſweet- 
neſs of the waters, which have been found efficacious in many 
diſorders, and have given relief when every other mp! has 
proved ineffectual. 1 3 

To theſe I may add the great n of ſalt 1 in * 
ca, eſpecially on the Ohio, and the rivers which empty into it. 
There is one ſpring on the Mi ſippi, from which ſalt is made 
Jufficient to ſupply the whole Linois country with that article. 
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XVII. Ar Account of large Quantities of a faſſil Subſtance, 
contaming Vitriof and Sulphur, fund at Lebanon, in the 
Stare of New-FHampfhire, aocompanying a Specimen. In a 
| Letter from the Reverend IEREMY Brtxnar, F. A. A. 
and Member of the Philoſophical Society af Philadelphia, 20 
SAMUEL WILLIAMS, L. L. D. F. A. A. and Hollis Pro- 


fefſor of Mathematics and Philoſophy in the Vang af 
Cambridge. 


— 


3 13 1 nber 8, 1780. 
81 R, 


H RE WITH I ſend you a ſpecimen of a ſtone, which, 
by the effloreſcence upon it, you will fee to be rich in 
vitriol, and by the ſmell, you will perceive to contain a great 
proportion of ſulphur. It was taken out of the cellar- wall of 


an houſe at Lebanon, in the county of York, where i it had been. 


placed for about fifteen years. The ſame kind of ſtone i is found 
in vaſt quantities, for a conſiderable diſtance round the ſpot. 
The neighbouring people uſe. it for dyes, and for blacking * 
ther, with as much ſucceſs as the beſt imported copperas. As 
there is plenty. of wood and water there, I think: a e 


might be eſtabliſhed to great advantage. Vou will Judge whe- 


ther this hint i is worth communicating: 1 to * newly cſtabliſh« 
ed Society. | teat n ot ET be 
XY. am, Sir, 1 
: _ Your friend pa” 8 tak 
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.% * * 


x III. An Account of yellow ; wy red 8 and at New 
. ton, with the Proceſs for preparing the Yellow for Uſe . 3 a- 
* companied with Specimens. In a. Letter from the. Reverend 


SAMUEL DEANE, F. A. A. to Mr. CALEB, GANNETT, 
_ Rec. Sec. A. A. 


Ky! yo O41 Palnonth, May 30, 1782. 
N ſeveral places in Norton, in the county of Briſtal, in the 
. Maſſachuſetts, has been found a foſſil, near the ſurface. of. 


the earth, mixed with ſand and ſmall pieces of iron ore, from, 


which i is Etracted t two kinds of ſubſtances uſeful; in Painting, 


viz. yellow and red. 
1 


To make the yellow, the proceſs i is as follows : f They mount- 
a tub, or vat, on blocks two feet high, and put into. it one” 
third part as much of the earth as will fill it: then fill 3 it up, 
almoſt to the brim, with water. After this, with hoes, they 
Pruiſe it, and ſtir it about till it is diſſolved and well mixed with. 
che water. The ſand, gravel and iron ore, in about the ſpace. 
Of a minute, will ſink to the bottom; at which time they draw 
off the water, with the pigment floating in it, letting it fall 
through a common bread- ſieve, into a vat, or tub, ſtanding on 
the ground. When the paint is all ſunk to.the bottom, the 
water is taken off through holes in the ſides, and the paint dried 
well! im the open air and ſunſhine, on a floor made tight and ſur- 
rounded with a border, to prevent its running off. Being tho-- 
roughly dried, it is fit for grinding by the painter, making a 
greeniſh yellow colour. And I am told, a little black paint 
mixed with it, renders it a 7 olive colour. 


Mr. Dr aus dctount.of Pighent found in Norton. 30 


The yellow paint, being dried as above, and then brought io 
a red heat, in a kettle over a hot fire, becomes a red paint re- 


ſembling Spaniſb- brown, but of a finer and brighter colour, 
It is uſed by painters inſtead of Spaniſp- brown. They ule it for 
out-door work ; and time will ſoon diſcover whether it will not 
be equally durable. The manufacturers ſell it for about three 


pence a pound, which is cheap; and it bids fair to be of great 
ſervice to the public. 


In the fame town is found a white foſſil, out of which ; 49 | 


made a paint reſembling Spaniſh-white, or whiting. But con- 
cerning this I have not been able to gain much information. 
I have left ſamples of the yellow and red with the Keeper of 
the Cabinet : and if you think fit, you may communicate this to 
the Academy at their next meeting. 
' am, Sir, 
Vour moſt humble ſervant, 
8 AM No L Nags E A FE 


- 


Mr. Gannett. 


P. 8. Since writing ths above I find, that this paint the 


ſtood the weather well, in ſeveral inftances, for three or four 
years ; and bids fair to prove durable: and that the red, in its 
Preſent ſtate, is ſold at "fifteen ſhillings per hundred ws 
which is __ than can 1 be obtained from IN 
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XIX. An Account f an Oil-Stane found at galiſbury. In & 
Letter from the Reverend SAMUEL WEBSTER, 20 Ar. 
Poris GANNETT, Rec. Sec. A. A. 


Saliſbury, Jan a4) 198 
2 5 bury, January 3 


HAVE ſound what the goldſmiths uſe, and eal an oil 

ſtone, equal, if not ſuperior, to thoſe imported from Turkey.. 
But as it was fo ſmall as only to make two, one for each of 
my ſons, who are goldſmiths, it is not in my power t ſend 
you a ſample, It is extremely hard, and ſomewhat brittle ; 10 
that I eaſily broke it into two pieces. When it 1s ground it is. 
exceedingly ſmooth, and ſerves to ſmooth their engraving tools. 
I found it in my field by accident, and was excited, from its 
uncommon appearance, to take it up, not knowing, at that 
time, what it was. It is ſomewhat curdled with light and dark 
brown, or, when ground, it approaches to a light chocolate 
colour, ſomewhat clouded. Before it was ground ſome com- 
pared it to Caſtile ſoap. I have made conſiderable ſearch for 
more, but without ſucceſs. I doubt not, however, that we 
haye them in the country, perhaps in plenty. I found this in 
moiſt OUR: Theſe ones are NEAR: for A rs Who» 


I ſend you. a piece — Gand-ntas: the den rr . 
Jobns-River, in Nova- Scotia. It is found of various colours. 
white, bluiſh and veined. I alſo ſend you a ſample of ſalt, te: 
from a falt-ſpring in the Seneca country, on Mohawk-Rvver :. 
and a ſample of cloth, coloured black with ſumach-berries alone, 


without copperas. Lam, &c. 
F SAMUEL WEBSTER. 
Mr. Caleb Gannett... * 
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Oforvations „ on "the Cilrure of Styrbs Wheat. 2 In a 


| e from BxNJAMIx GALE, I. „ Member of. 227 
Ppbilgſ⸗ ical Society at Philadel phia, and Fellow of the Royal 


Society in London, 70 bis. Excellency James np ein lg 
L. E. P. Pref. A. A. 5 R 


| Killingfoarth, ri 1 Ange, s. 
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8 I R. 
- SEND-you: a Ga head Gabe dine ue whaur; A dene 
of that grain, which Lapprebhend is the beſt adapted for the 
horſe- keeping: huſbandry, believing it W˖ill anſwer. for tillage 
equal to our Indian corn. Dr. Elliot made various attempts to 
procure it, without ſucceeding. This happens to be much blaſt- 
ed, owing partly to the ſeaſon, and in part to being late ſowed, viz. N 
late in September, after the rains came on, at the end of a long 
drought ; and being ſowed in my garden, contiguous to ſome 
barberry-buſhes ; to all which; 4% leaving open my gate, my. 
ſheep got in during the winter, the ground not being covered * 
with ſnow, ate it off. even with the ground. But am of the 
opinion, from the ſtrength . Af the: alk, a ſpecimen of which 
I alſo. ſend. you, a part a dhe ſecond joint, diveſted of the leaf 
which covers it, and: alſo the, nber joint which ſupports the 
ear, which is ſolid, it appentg better able to ſupport the heads, 
and will not be ches, rupture of the veſſels, which is 
often the caſe in a blaſting ſeaſon; and from its being about ten 
days earlier than common wheat, puts it ſtill further more out 
of the danger of the blaſt: Thoſe ears which have but one 
head, I apprehend, from the ſimilarity of the leaf and ſtalk, are 
of the ſame ſpecies with thoſe Which have more heads: one of 
which has four ears of a ſide, ſpringing out of the main 
| car, 
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ear, which I apprehend owing, to having more room, more 


culture, and, perhaps, the earth, contiguous to the roots, richer. 


The method of culture, if you are not acquainted with 7 ull's 
_ tillage, is, to make a ſmall ridge, in form of a bed for peas, on 
vhich make two rows, at about ten inches diſtant, and the ſeeds 
planted at about half an inch diſtance in the rows, which muſt 
-bethoed, and kept clean from graſs or weeds. Should you not 


Have a curioſity yourſelf, in this way, you may perhaps oblige 
ſome of your friends, who may be in the farming way. It 
n be well to put the ſeed into the ground ſon. 

5 I have the honour to be, Sir, &c. 
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0 more for it, in labour, than it was worth: that the land 
muſt be-ſtrong;- highly manured, well plowed and hoed, or it. 
would not produce a crop half equal in value to the expence. 
beſtowed upon it: that the land, in a very few years, would. 
be worn out, and muſt lie. yileſs, a number of years. after-.. 
wards to recover its, fertilitꝛ. ö 1 

To: convince them of their error, 1 rtf; of one of 'n _ 
neighbours, a piece of land which he affirmed was worn out, 
and unfit. to produce any crop of any kind. The land was dry, 
and not a ſtone in it; the ſoil was very, light and/ ſhallew, in- 
clining to. fatid. The ground was over-run with briars and 
weeds, called. Sr. Joon s-wort, with here and ther a * 79 of 
coarie wild: grafs.”- wind. eigne 1 na » 

Upon this piece ain made the Gollowitla g ie 
In the firſt place I procured: a plough, made under my own di- 
rection, with a ſharp coulter, and a ſhare about a fourth part of 
the ſize and weight of common plough- ſhares; and with a fur- 


edge · wiſe, turning the furrow oer in rather a ſpiral form. With 
this plough, which tequired only the ſtrengthiof: a ſingle horſe, 
2 furrow was ploughed through the whole length of my field. 
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HILE I reſided in — * dee 1 Wund it was gr 
opinion of the farmers, that whoever raiſed, Indian corn. 


ro- - board on a: new conſtruction, that followed the e 
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and, returnin g with the plough on the ſide next to which the 
furro was turned; | threw up another furro sginthe fleſt. 
At four feet diſtance from tis another double furrow was ploug- 
cd, in the ſame manner; and ſo on, leaving a ſpace of four 
feet between the double furrows, through the whole field. 
Upon theſe double furrows potatoes were planted, leaving the 
ſpace of four feet between each hill. This field contained two 
acres and an half, and was about forty-rods:in length. It was 
| — and ad in one eday; vrith one o horſeand-two Toſh 


with he fame horſe 121 F eee of the 
unploughed ground towards the potatoes, on each ſide, and 
dteſſed them with their hoes:: this tliey alſo performed in one 
day. At halfchilling, it was repeated; and the whole feld be- 
came ploughed. At hilling, the field was croſs- ploughed, the 
earth thrown towards the crop each way, and dreſſed with the 
hoe. By this mode, two acres and an half was compleathy 
- tilled? in four days, with the labour of  onhy two boys and one 
horſe. ; which, in the common way of managing ground; would 
Have required ten 195 labour of one man, one ms and two 
| horſes. 
The next ſpring I W 1 every two rows jet tho 
old potatoe-hills, two furrows, which were thrown one againſt 
the other, and planted my corn upon them, without any manure. 
The ploughing and planting was performed by the ſame horſe, 
plough and boys, in one day. My corn was huſbanded in the 
fame manner my potatoes were the year before. A field on the 
other ſide of tlie fence, much of the deſeription and ſize of mine; 
Was two days and an half in ploughing and planting with one 
man, a boy, two horſes, and a common plough. This field, 
Ban | a3 Was 
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Was. planted, on the ſame day with mine, and was well dunged. 
My. corn. made i its appearance about two days before 1 my. 15 
bour' 8, ripened more than A fortnight earlier, and 1 1! 
largeſt crop. Tp | 

I continued to plant c corn. in the ſime land. between LEY 
at hills as before-mentioned, for three years ſucceſſively, with- 
out carrying on any manure,—the crops increaſing about twe 
buſhels every year. My removing to Boon prevented my! re- 
peating the experiment. You will join with me.in lamenting 
the loſs to the public of thouſands of acres of land that lie uſe- 
leſs i in this commonyealth, from a miſtaken notion that ſuch 
land is worn gut, and not capable of producing ga crop ſufficient 

| to pay even for the ſeed that is planted, | | 
I am, &c. 
JOSEPH. GREENLEAF, 
The Reverend Jobn Clarke. C | gh | | 
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of oppoſite Qualities ; a Part of the » ſame Apple being frequent- 
" by Jour, and the other fiveet. In a Letter from the Reverend 
PETER WHITNEY, 0 the Reverend Jostpn WILLARD, 


V. Preſ. A. A. and al ara -& rhe Univerſity in P nN 


0:97 319013 een | Northborongh, Jul rad 1782. 
| RevEREND SIR, 241 


H ERE is now growin g in an orchard, lately belong ging 

8 to my honoured father, the Reverend Aaron W Boney. 
of Peter ſham, deceaſed, an apple-tree, very ſingular with re- 
ſpect to its fruit. The apples are fair, and, when fully ripe, 
of a yellow colour, but, evidently, of different taſtes - ſour and 
ſweet. | The part which is ſour is not very tart, nor the other 
very ſweet. Two apples growing fide by fide, on the ſame 
limb, will be often of theſe different taſtes, the one all ſour, and 
the other all ſweet. And, which is more remarkable, the ſame 
apple will frequently be ſour on one fide, end, or part, and the 
other ſweet, and that not in any order or uniformity ; nor is 

| there any difference in the appearance of the one part from the 
other. And as to the quantity, ſome have more of the acid 
and leſs of the ſweet, and ſo vice verſa. Neither are the ap- 
ples different in their, taſtes, peculiar to any particular 
branches, but are found, promiſcuouſſy, on every branch of 
the tree. The tree ſtands almoſt in the midſt of a large or- 
chard, in a rich and ſtrong ſoil, and was tranſplanted there 
about forty years ago. There is na appearance of the trunk or 
any of the branches having been ingrafted or inoculated. It 
Was a number of years, after it had born fruit, before theſe dif- 
| | ferent | 
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ferent taſtes were noticed ; but ſince they were firſt diſcovered, 
which is about'twenty years, there 85 been —— the 
fame variety in the apples. 

For the truth of what I have aſſerted, I can 10 to many | 
' perſons of diſtinction, and of nice taſtes, who have travelled a 
great diſtance to view the tree, and taſte the fruit; but to inveſ- 
tigate the cauſe of an effect ſo much out of the common courſe 
of nature, muſt, I think, be attended with difficulty. The on- 
ly ſolution I can conceive is, that the corcula, or hearts of two 
ſeeds, the one from a ſour, the other from a ſweet apple, might 
ſo incorporate, in the ground, as to produce but one plant: or 
that farina, from bloſſoms of thoſe oppoſite qualities, might 
paſs into, and impregnate the fame ſeed. If you ſhould think 
the account I have given you, of this ſingular apple-tree, will 
be acceptable to the American Academy, pleaſe to communi- 
. cate it. 


I am, &c. 


f 3% 34d EK WHITNEY. 
x Anka Prod Willard. 
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XXIII. PP Lotti no he eee DRY, 
Eſq; F. A. A. to the Honourable: JAaMES{VWARBEN,., EV; 
F. A. A. relating to the ingrafting.of : Fruft-Trees, and. the 
Cre of Vegetables : melo/ing tbe Oben uatians f bis 
Friend on the Growth: . Trees doronm,HUñ after: vhe fir: Tear. 


Hnglan, Norember 3.7 1 780. 


Mx DEAR Six, 


TAKE this ey Space; Wehle to my rebels 
1 to encloſe you the ſentiments of my friend on grafting, 
the growth of plants, trees, &c. "Theſe were given on a conver- 

ation which aroſe on my mentioning, that I had obſerved, for 

a number of years, an apple-tree in my. orchard; - the- natural 

fruit of which was early, having been grafted. with a winter 

cyon, producing fruit very like in appearance to the fruit pro- 
duced by the tree whence the cyon was taken, but deſtitute of 
thoſe qualities inherent in that fruit, and neceſlary to its. Keep- 
ing through the winter. This led me to. call in queſtion the 
propriety of grafting winter fruit on a ſummer ſtock, and to 
enquire,, whether the ſtock through which, I ſuppoſed, the 
food paſled to the cydn, and by which it was fitted properly to 

- nouriſh: the helpleſs and newly adopted branch, would not ra- 
ther aſſimulate ht, than that the cyon could, thus. fed, retain 

all the qualities of its parent ſtock. 


I am ſenſible that there are objections to this new ſyſtem; 
and, perhaps, difficulties may: be raiſed to it, which cannot be 
obviated.— But, as this may ariſe either from the erroneouſneſs 
of the doctrine itſelf, or from the want of knowledge in the 


principles of vegetation, I Think it ſhould not be adopted el 
rejected 
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xcjefted, Poe fulleſtenquiry ; and eſpecially, fince aknow- 
edge of thelaws of vegetation is one of the moſt intereſting mat - 
ters which can be the ſubject of diſcuſſion : for on vegetation 
depends our being; and in the ſame proportion as We obtain a 
knowledge thereof, and practiſe on that knowledge, in that 
proportion is our well- being promoted. That cultivation pro- 
motes vegetation, Ithink, none will deny: for furely the earth, 
ſpontaneouſly, gives us but a bare ſubſiſtence. 17 he reaſons aſ- 
ſigned, why the earth did not more early bear fruit, were, be- 
cauſe there was no rain on the earth, and becauſe there Was no 
man to till the ground. — The neceſſity of which ſcems to have 
produced one of the firſt decrees from heaven to man, even while 
he was in Eden, ſurrounded with all the bleſſings thereof, 
that. he ſhould dreſs the garden. Whether tilling and dreſſing 
the earth fo prepares its parts that they became proper food for the 
plant, and thereby promote vegetation. ; ;—whether, by tilling and 
dreſſing, the land 3 is fitted properly to receive the rays of the 
fun, and to receive and retain a ſuitable quantity of water, with 
which food. for the plant is ſuppoſed, by ſome, to fall ;—or 
Whether, by tilling and dreffin g, the land does really partake 
of more particles neceſſaty to vegetation, and ſo attracts like 
particles fl floating 1 in the air, as ſimilar bodies attract each other, 
and ſo light, on, and feed the plant in their fall, or do reſt, on 
the earth, are abſolbed by the roots, and thence conyeyed thro” 
the whole plant, are queſtions which can, I think, be deter- 
wipe with more caſe and greater certainty when the principles 
of vegetation are fully aſcertained. 
df leaſe 1 to favour: me with the reſult of your enquiries on theſe 
matters, FT it will much oblige ot, who has the honour to 


„ F.. og B. LINCOLN. 
Hon. Gen. Warren. THE 
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TH E idea has univerſally. obtained, that Trees grow from 
the root upwardi. But perhaps it may appear probable, from 
the following conſiderations, that 7 Tees, Te the Je ft year. 
| n from the top downwards. 


The growth of annual plants ſeems to be the mere 3 
ing of the parts contained in the ſeed, or bulb, which is a more 
perfect and full grown ſced, differing but little from what is 
commonly called ſeed. Of this, the bulb of a tulip is the beſt 
example, as the parts are viſible without the help of glaſſes. 
Upon removing the ſeveral coats of the. bulb, each of which 
are the ſupport of a leaf, in the center of it, a large flower, 
near half an inch in length, will be found, and, in thickneſs, 

as large as a rye-ſtraw ; in which the petals, ſtile, filaments 
and buttons are fully formed, and perfect in every reſpect but 
ſize and colour. The lower leaf of the plant, which, within 
the bulb, covers all the reſt, ſwells and expands firſt: then the 
next above ſwells and expands; and ſo on, until the whole are 
expanded : after which, the ſtalk riſes, the. flower ſwells and 
opens, and its beautiful colours are ſeparated and exhibited to 
the eye. In this growth the bulb is entirely waſted, except 
only the fine ſkin that covered each ſquamina, which remains 
much thinner than White paper. In the center of the bulb, 
below the leaves and adhering to the ſtalk, may be ſeen a very 
ſmall bulb, much leſs than the ſeeds of the plant. * his bulb 
is, however, increaſed with the growth of the leaves, until it 
becomes of the ſize 'of the parent bulb : and when the ſtalk, 

the leaves and fibrous roots decay and dry up, this new bulb 
: remains, in the place of the old one, capable of a like growih 
the next err. | 


” 
» Af 


47 & 
* 


downward, after. the firſt 1 ear. . | 391 


The firſt year's growth of a tree, like chat of plants, is the 
mere expanſion of the parts contained within the ſeed, fo far 
as. thoſe parts are fitted for growth; and being expanded, the 
wood formed has no further growth, in any direction, but. re- 
mains, of the fame ſize until it decays. Each leaf which grows 
on the firſt year's ſhoot, as well as thoſe of ſucceeding years, 
has annexed to it, immediately above its ſtem, an embryo bud, 
which is nouriſhed and fitted to grow the following year, and 
to, become a branch of the future tree. T he leaf having per- 
formed its maternal duty, falls to che Spore, and manures the 
tree from whence it fell. 1 
| The wood of theſe ſaplings of a year, is uniformly 1 4 one 
texture; but the wood of the next year is ſeparated from it by a 
circular line, which remains as long as the wood laſts. | Every 
ſucceeding year is diſtinguiſhed in the fame manner; ſo that by 
cutting the tree on one fide, from the circumference to. the cen- 
ter, and counting thoſe circles, you may aſcertain its age. 
And one of the main queſtions, arifing in the conſideration of 


this ſubject, is, how are theſe annual additional circles of wood 


formed? Are they formed by the filling and. expanding of | 
fibres, which, too ſmall for the obſervation of. our ſenſes, lie 


between the bark and the tree? or are they new fibres ſhooting 


* 


the wounds of trees, that the wood being once ſeparated never 


heals up and grows together The new wood grows over, and 


covers the wound; but the ſeparated veſſels never unite again : 3 


therefore, if the K 8 of a knife be paſſed tranſverſely thro the 
bark half round afapling, and thoſe ſuppoſed extreme fine veſſels 
were cut off, that- fide of the tree ought to ceaſe growing, and 
the buds above it periſh, But the fact i is s otherwiſe : for, cover 
1 


22 7 "ay 
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either from below or from above ? It appears, by examining 
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the wound 10 ab tlie alf may be prevented from catryitit or the 
moiſture, which, when uricovered; flows froth the wound: "the 
buds above will grow nearly as well as if the wound was not 
made. To ſuppoſe that new veſſels, formed at thie root, aſcend, 
and ſeeking the buds, by paſſing round the inciſion, im- 
mediately find them, is too ludicrous an objection to be ſeri⸗ 
ouſly noticed. Let us, chen, conſider the ne inen 1 
formed in the boſom of every leaf. 5 0 
One of thoſe buds, rended from its parent plant, and mite 
in the bark of another tire of the fime genius, wilt grow as well 
as if it had been continued where nature placed i it, and become 
a compleat tree. Here, at leaſt, there is a certainty, that there 
are no fibres calculated to ſup] port it, yet it will grow); and the 
whole tree, above the inſertion in the ſtock, thus Tpringing h 
from a foſter-bud, is exactly of the ſame nature in all reſpects, 
and produces the ſame fruit as the tree from which the bud 
Was taken. This is the wonderful circumſtance, which, 
though often attempted, has never been clearly accounted for. 
We ſhall proceed to enquire, then, how buds inferted in fo- 
reign ſtocks attain their growth. 

When a bud is bro'tinto contact with the ſtock, and the bark 
of the ſtock paſſed round and upon the bark laid in with the bud, 
the ſap very quickly forms a gum, which glues them together, 
and ſtops the mouths of thoſe veſſels which had been torn by 
ſeparating the bark and bud from the parent tree. Whoever 
examines the fact, muſt be convinced, that the bud, thus laid 
| In, never has any further adherence to the Nock ; but remains, 
during the life of it, liable to be ſeparated from it by diffolving 
that gum ; and, from this circumſtance, the ſize and ſhape of 


the wood, or bark, laid in with the bud, may b plainly oy 
; v 


f . 
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vered many years after its inſertion. Here the communication 
between the ſtock and the bud is deſtrohed: for if the fap 
penetrated this gum, it would: diſſolve it, and the bud would 
fall off; and there can certainly no fibres be ſent from the root 
to feed a bud, which nature had not placed there. Nothing 
but experiment could induce a belief, that a bud, thus ſituated, 
would: grow, become a tree;.. bloſſom and bear fruit. Let us 
{ke how buds grow in the ſituation aſſigned them by; nature. . 
The largeneſs of the hud, and the freedom with which it 
ſhoots, renders. the peach- tree a proper ſubject of this enquiry. 
Early in the ſpring, when the bud firſt begins to ſwell, we ſhall 
find one or more fibres ſhooting from it downward. Theſo 
fibres are ſo large, below the bud, as apparently to ſwell the 
bark, and on removing the bark the fibres may be plainly ſeen 
by the naked eye. Whoever carefully examine this fact, will 
ſcarcely doubt that this is really the.manner / in which buds he- 
gin to grow. Inoculations having the ſame power of ſending 
out fibres from themſelves as buds, in their: natural ſituations, 
need no nouriſhment from the ſtock on which they are fixed 
but it becomes the ene, from hence 4s: their. nouriſhment 
derived? Nat be 
A curious yellow carnation, preſented to a gentleman : at Bal 
* in the year 1778, being tra nſplanted very early in the 
ſpring, and the weather proving very cold, he was obliged to 
take it into the houſe, and keep it in a room: where fire way 
kept. Notwithſtanding his utmeſt care in keeping the earth 
well watered, the plant declined, the leaves became ſoft, and 
reſted on the eatth, and the plant ſhewed every ſympꝑton of ap- 
proaching death. In this Nate," having bended twigs over the 
pos he wet a thick tow- cloth and threw over the plant, which 
B b b formed 


| the earth, as is generally ſuppoſed: | ö 


Has been barked, fills the pores; and preſerving it againſt tha 


Soy a mean round it. Ini 4 wen the:leaves: 
became erect, and elaſtie, and within: three days tHe hole plant. 
aſſumed tlie aſpect of perfect health. Tbe roots had alfull fup- 
plyof moiſture; but it did not Sr w = PP 
and the plant"inſtantly!flouriſhed tn fs hut Dot oh 
The firſt appearance of . vegetation: e e is the 
wing of the ſap in the ſugar maple. This begins with the 
froſty mornings in the month of Februaryi Theſe hoar frofts: 
never apppear but when tlie air is moiſt:; and it is myvariably: 
certain that the ſap ceaſes to flo when the wind is at northg 
welt and the air dry, be the ſtate of the earth as to moiſture or 
froſt as it may. From henee it appears that the ſapys extract 
6d from the-air even before the leaf-is expanded, ood not from. 


p 148 


Ihe next appearance of vegetation, is / the ſvelting * ther 
bud in the ſcarlet maple ; and in this, as in all other trees; it is 
to my purpoſe to obſerve, that the uppermoſt buds always ſwelł 


firſt; and. its beautiful bloſſoms ars ſeen earlieſt: to unfold on the 


topmoſt boughs. This cannot depend on a ſap derived: from 
the root; for, in that n the lowermoſt ſhould have unfold- 
ed firſt. beg 
The huſbandmen of Neu u- upon thole . which: 
do not produce-oak-timber ſufficient! for fencing, ſhavethe-barls 
from the pine trees in the latter part of winter; and in the ſprings 
the turpentine running down over that part of the tree whiche 


water, renders the pine a very durable poſt for tencing.. . The 
turpentine, as I conceive, being collected from the ait; deſcends | 


from the top: of the tree. This practice, lately introduced; 


deſer ves attention, not only as an argument in this queſtion, but . 
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28 an important leon of inftru@tion to thoſe who live on vid | 


Hands. 85 N 
The experiments ws on n fruit-trees, by extending their 

branches into greenhouſes while the roots remain in the 

ground, need not be repeated. | They are better known than 

-vhderſtood;; and can only be accounted: for by ſuppoſing that 
their nouriſhment is derived from the air. Of * the follow 
ing experiment may be a proof. 

A branch of the maple being 888 flow the HW and 
the lower end ſealed, placed in any part of: the tree, will bloom 
as ſoon as any of the adjoining branches not ſeparated from the 
tree will do. The buds of trees, deriving their nouriſhment 
from the air, ſend down their fibres between the bark of the 
tree and the former year's growth of wood, and lay an addition- 
al wood over the former growth. Ig is upen this, principle 
alone, that the growth of inoculations can be accounted for ; 
anddlit is clear andiplain, that every bud has its own pith, per- 
fectly diſtinct from the tree it is en the and has 5 in 1 
ſelf every other part of a tre. 

From a due PII aa Ar W520 did, it will ap- 
beat, chat the growth. of annual plants is-the- expanding of the 
parts contained within hir ſeeds as bulbs, and a production of 
other ſeeds and bulbs, perfectly diſtinct and unconnected with 
the ſermet; but that the growth of trees after the firſt year is 
the expanding of buds, adhering to the former growth,.and the 
fitting of other buds for future growth attached to the Lea up 
Dur en & ſeeds, 0 annual Ro: AE oath 
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XXIV. _— 6 of ſome 3th the * 8 14 
Furally growing in this arg of America, botanically bs 1 
© By the Rev. NANASSEE CUTLER, F. 2 and M. 

” and Member; 7 the Phil 4 ( pbieat Society at Philadelphia.” in 
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N ne: toulihy; have ndtyteohie: been liberal in her 
Leddes; and internal reſources are greatly wanted, few 
objects can be of greater importance than natural hiſtory. Vet, 
unhappily, there is no branch of uſeful knõwedge we have fo: 
little cultivated. The cultivation of this branch of ſcience Will 
open to our view the treaſures we poſſeſs unenjoyed and muſt 
eventually tend to the ſecurity and welfare of our citizens, the 
extenſion of their commeree, and e Dogern of 8 arts 
Nr adorn and/embelliſlife. © © -- fu 27 5 
The little progreſs we have made in expibriti the elt! King 
POE is ſufficient to convince us, that the bowels of the coun- 
try are well ſtored with-minerals and other uſeful foſſils; which. 
are capable of being improved; not _ for the benefit of —_ 
N but as national advantages. 1. 92 
We have, perhaps, as great à variety of aged Platts, as 
any country produces, in a ſimilar climate. But a great part of 
* them have never been ſo far noticed as to receive even attrivial 
name. Canada and the ſouthern” ſtates, beſide the attention 
paid to their productions by ſome of their own inhabitants, have 
been > viſited by eminent botaniſts from Europe. But à great 
part of that extenſive tract of country, which lies Berween then, 
including ſeveral degrees of Latitude, and eedinglye diverfi- 
Hed in its ſurface and foil, ſeems.:ſtill to remain unexplored. 
Ihe almoſt total neglect of botanical enquixies, in this part 


of the country, may be imputed, in parts to "wo that Botany 
"ROW bas. 


** WE atanical ene. 2 . Ws 887 
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1 been taught i in any g aur: Colleges, and to the difficyl tle 
That are ſuppoſed to 2 attend. it ; ; but principally. to the miſtaken 
opinion of i its. inugility in common life. This opinion being ſo 
generally prevalent, it may be neceſſary to- obſerve, that, tho all 
the medical; properties and cxconomical uſes of plants are not 
_ diſcoverable. from theſe characters by which they are ; ſyſtemati- 


4a a 1444 


cally arranged ; yet the celeb rated Linnæus has fo and. that the 
. virtues. of. plants may be, in a conſiderable degree, and moſt ſafe- 
| bt, determined, by their natural characters: for Plants of the 


Nin 


lame natural claſs. are in ſome meaſure, firilar'; - thoſe of the 


fame natura order: have a ſtill nearer affinity; 3 and thoſe c of the 
e genus s have very ſeldom been found to differ i in their me- 


-dical. vi irtues... Thus , according to the ſexual y ſtem, plants af 


the egg order in the third claſs are all eſculent, affordin ng f food 
"for «men, beaſts. or. birds; and no one ſpecies of all thoſe nume- 
rous genera. have been found to be poiſonous. The ftarry Plants 


1 14 wit Lek © « 


of the firſt order in the fourth claſs are, chiefly diuretic. 


Y Ip 22 


OE The rough-leaved Plants. of t the fifth claſs and firſt order, are 


2 


musilaginous; but thoſe of a a difagreeable taſte and ſmell, "moſt- 


7 85 


ly berry-bearing plants, a are more or leſs corroſive” and poiſon- 
KI The umbelliferous "plants, growing. in dry places, are 
aron atic and, ſtimulative, but! in wet ground, often poiſonoye. - 


BE? 


Plants * 1 the ſixth. claſs have roots, according to their ſmell or 


* 
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taſte, either eſculent or poiſonous. „The. plants | with horned 
Janthera.c of. "the. eighth. and t tenth. claſſes are aftringent, and their 


» Ferries a acid. and n Al the. - pulpy fruit of the twelfth 
, © claſs ma) be eaten wit ty. Plants of the thirteenth claſs 


1 10 46) 45 10 40 * nt er 


e chiefly Poller 0 : bar wog of the firſt order ir in the Tout 2 


5 OOF 2. 4241 
4 teenth, are odo crous, cephalic. a and. relolyent; and none of 


ben are ce poiſonous, Nox js As there any Ls plant belong- 
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are 


7 ing to che fifteenth clals: they « are generally, called -otbu- 
| tic. "Thoſe of the {ixtcenth, with many KRlaments, are muci- 
laginous and emollient. The ſeventeenth has no poiſorious 
Plant; but the ſeeds, 125 are food fot men and other ani- 
mals, are farinaceous and flatulent. "Thoſe of the Hinetcenth 
are chiefly bitter * and thoſe of the twenty-lourth! are > moſtly 
| ſuſpected. or dangerous plants. 100 11 
From the want of botanical holes the geabel caiſtikes 
have been made in the application of the Eng/: oh names of Eu- 
ropean plants, to thoſe of America. Many of our "molt com- 
mon vegetables are generally known, and ſome of them fre- 
quently preſcribed for medical purpoſes, by the names of plants 
that are entirely different, belongin g to other claſſes, and poſſeſſ 
ed, no doubt, of different properties. Botanical enquiries will 
4 enable us to rectify theſe miſtakes, and to diſtin guiſh the fove- 
ral ſpecies of European or other foreign plants e choſe that ; 
are peculiar. to America. 
We have it, alſo, in our power, from the recent ſettleinent of 
the country, to determine, with great certainty, what vegetable 
productions are indigenous, and prevent thoſe doubts and diſ- 
putes hereaſter, which have frequently taken place among bo- 
taniſts in old countries. For it is very improbable chat any 
N exotic plan ts are become ſo far naturalized | as > not. to be diſtin- 1 
guiſhable from the natives. W Rl 
Was the theory of this ſcience united with its * ue | 
| and employed in procuring the neceſſaries, and adding to che 
conveniences and ornaments. of life, the vulgar opinion of its 
being werely ſpeculative would be removed. and could not fail 
of engaging a more general attention. For it is well known 5 
| What the economical 4's, of the vegetable * exceed - 


ingly 


\ * 0 4 Q * beroticel ene 4 ; N 39% 


ingly numerous i not only; furniſhing. food and medicine ſor 
man and: beaſtoo materials for agriculture, and various arts and 
manufactures, and for many of the - de/zghts and ornaments of. 
life; but it ſupplies important articles of commerce, and, in 
ſome countries, is the greateſt ſource of internal wealth. We 
are, no doubt, yet ignorant of many ol tion Eh whores 
to moſt, or all, of hoſe purpoſes... rr ii 

The native Indians were acquainted, with e proper- 
ties. of certain vegetable productions, which: if thoroughly un- 
derſtood by the preſent inhabitants, might be made extenſively 
uſeful; both in phyſic, arts and man tes, and new branches 
of commeree. Their materia medica ſcems to. have conſiſted of 
few articles: theſe were certain plants, powerful in their operation 6 
and ſometimes producing ſudden and ſurpriſing effects upon the 
human body... Theſe ſavages ſeem! to have had better ideas of 
ihe medical virtues of plants, than ſome who have imagined that 
vegetables, fit only for food, were: the moſt proper for medi- 
eine; and that oombining à great number of the moſt com- 
mon plants; might be a remedy for almoſt every diſeaſe. Vege- 
tables called poiſonous are. capable of producing great and ſud- 
dem alterations in the human body: May not many of them be 
found, upon acurate and well- judged experiments; like ſomo 
chymical poiſonsq to be tlie beff medicines? The Indians had 
diſcovered effectual antidotes againſt tlie venom of rattle-ſnakes, 
which. muſt have been · a diſoovery of great importance to them; 


and: may, poſſibly, be reckoned among ther greateſt: improve- 


ments in the knowledge of medicine. Mt: Care/by.mentions a 
fact, which he fag was- well aatte ted, af an Lrudian!s, daubing 

himſelf with the juice of the purple bind weed, a ſpecies of the 
convolyulus; and then handling a rattle-ſnake with his naked! 
hands, without receiving 7 injury. 1 


* 


* 


of the inſtitution of this Academy to promote the knowledge 
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© Theſe natives were, likewiſe, pofſeſſed ef the urt of: dyn, 
keep and moſt permanent black; red and yellow! odtonts! 1Theſe 
colours were given to bone, horn, porcupine quills and other 
hard ſubſtances, which {till appear, unimpaired; on ſome of their 
Grhaterits ait utenfils. The Spaniards are faid to have probur- 
ed from the C Hv Indians, the art b dyèimg the beſbblack 


ever yet known. The plant they employ in thib dye is called 
the caſcalbte, a ſmal] ſfrub, Which abounds in that country, 


and may "probably be found within the ues of the United 


Stakes.” * Y:5 926171 99 Tf gitns ramididatia big ach od booſts) 

However tefifable the - Kijowledge f "a ger lle Dres. 
tions may be, our | progreſs muſt be ſſow/ until men, verſed in 
this ſcience, can devote their. time to the inveſtigation of them. 
Somme advances may be made by individuals collecting the pro- 
ductions of their own neighhourhood, and tranſmitting hocount! 
of them, from time to time, to the Acendemy. ''How much 4 
correſpondence of this Kind has done, in perfecting the hiſtory 
of the Britiſi plants, will appear from tlie numerous 2 


papers publiſhed in the tranſactions of the Royal Society 1 


As there has never been a deſcription: given of the indigenous 
plants in this part of the country, and it being one of the ends 


of natural hiftory, I take the liberty ef communicating an ac- 
count of ſome of thoſe which have fallen under my obſervation; 
They are arranged according to the Linnæan ſyſtem; and the 
generic characters, where they were found to corteſpond, are re- 
ferred to Linnæuss deſcription in the fifth edition of his Genera 


Platarum : The characters of the ſpecies; where there was an 


agreement, are taken from che tenth edition- of the Sen 
N A few n 185 other authors are N 
2 8 VI er! 35.0 Id more 
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more might have been added, had it been conſiſtent with the 
limits of the paper. Some additional deſcription of moſt of 
them, the times of flowering and places of growth, were thought 
neceflary. Thoſe plants which appear not to agree with the eſ- 
ſential generic characters of any known genus, are inſerted without 
any generic names, but the natural characters of the fructification 
are particularly deſcribed. Such as appeared doubtful are diſ- 
tinguiſhed by a mark of i interrogation. The Engliſh names are 
thoſe by which the plants have been called either here or in 
other parts of the world, except, in a few inſtances, where no 
trivial name was known. The medical and economical uſes 
- which are mentioned, are inſerted from the beſt private infor- 
mation that could be obtained, or ſelected from good authori- 
ties; many of them, in particular, from a late ingenious and 
uſeful publication by William Withering, M. D. entitled, 
<< The botanical arrangement of Britiſb plants.” 
In giving this account of . indigenous plants, I have had op- 
portunity of inveſtigating only thoſe which were found grow- 
ing within the compaſs of a few miles; except a ſmall num- 
ber that happened to be noticed at a greater diſtance. Many 
others have been obſerved, but the limits of this paper did not 
admit their being inſerted. The generic characters of theſe 
plants were minuted from freſh bloſſoms in full bloom, with 
che aid of a microſcope, and with as much attention as the lit- 
lle leiſure I have had for botanical enquiries would admit. But 
not having examined any-of them, for any other purpoſe than 
mere amuſement, until the laſt ſummer, I doubt not errors wall 
be found in this arrangement, which more time- and further 
examination might have prevented. This I hope will be ad- 
mitted as ſome apology, by every experienced botaniſt, who 
5 „ kn ows 
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| knows how much time is neceſſary for inveſtigating and ar- 
ranging a conſiderable number of plants i ina Fo of the coun- 
try never before explored. | > 
Ipſwich, January 36017866. N 
MONANDRIA. 
MONOGTNIA. | 
SALICORNIA. Linn. Gen. Plant. 1 
Salicornia articulis apice compreſſis emarginatis 80 | 0. 
Nat. Fali geniculatum annuum. Park. 7 
GLASSWORT. Saltwort. Marſh Samphire. The fem oh 
about eight or ten inches high: the main ſtem divides! itſelf 
into numerous branches. It is found on the ſea-ſhore.. Bloſ- 
ſoms in September. 
In Europe a foſſil alkali is n "IP W alas of ths 
plant, which is in great requeſt for making glaſs and ſoap. 
is ſaid to make a pickle little inferior to pars 10 


Mane, | 
BLITUM:. Linn, Gen. Plant. 14. 


Blitum capitellis ſpicatis terminalibus. Syſt. Nat. e 
diomorus. Boern. U 

BLITE, Several ſtems. rife from the a n running: in- 
to many ſhort ramifications. Leaves oblong and obtuſe, Bloſ- 
ſoms extremely ſmall ; green with a yellow anthera. The 
ſmell is conſiderable, reſembling Savin About Parker-rives 
| bridge, i in Newbury. Auguſt. een eee 

DI ANDRIA. 
er hou eee nt 
LIGUSTRUME : Linn. Gen. Plant. 4 n 

PRI Privet. A ſhrub. Leaves in pairs. Bloſloms 1 

Berries: black. In Lynn, | Not very common in a wild ſtate. 


June. oh | ENTS "it 


It makes, excellent hedges. The berries, gathered as on as 
they are ripe, dye wool and ſilk of a ee * durable 3 
with the addition of alum. 2: 11 | 


CIRCAA. Linn. Gen. Plant. 24. 
_Circaa caule agſcendente, racemo unico. Syſt. Nat. 


ENCHANTERS NIGHTSHADE. Bloſſoms var iegated, Among 
buſhes i in a mol; rich foil. July. | 


an 


VERONICA. Linn. Gen. Plant. 25. wialh 
Veronica racemis lateralibus :  fedicellis pendulir, alis lineari- 
bus. integerrimis. . ' Syſt. Nat. 1 
 PIMPERNEL,.- Brooklime.. N. ater Speedwell... Bloſſoms whi t. 
iſh or PRrplih... In ſwamps. | 3 une— uly. 


id » 
- © SES; 
« 4 % j % & * 


J eronica. 


owt HE. Stem ſomewhat run Leaves . 
cular; oppoſite on ſhort pedicles. Bloſſoms ſolitary, ſupport- 
ed on ſhort flower ſtalks riſing from the axillz of the leaves : 
they are ſmall”; WARE, ny with h purple. By ow way-ſide. 
MAY July. re es endet un fig un fab 
CBE NF ENT. "The cats, | conkiſts_ of one Tar, 8 
The limb deeply divided into five ovate, acuminated 79 ; 
with two ſmall leaves growing on the outſide of the cup, op- 
poſite the two upper ſinuſes. C orvlla one petal ; tube very long; 
angular; border divided into four circular, patent, emarginated 
-ſegments ; lapping. The upper ſegment largeſt: the lower 
ſmalleſt; Stamina two ſhort filaments riſing from the tube, 
near together, below the npper ſegment ; ſhorter than the tube. 
"ROE Sire an adhering together. Gervien ovate. 


"Ces e OW WY. ee. 
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| VS. eylindrical; erect; of the length of the Stamina. Srig ma- 
| concave; circular; bent downward. ' Capfule ovate; two * 
two valves. Seeds numerous; very ſmall. 

; | The ſtem round ; erect. Leaves rap —_— e þ 

4 entire. Bloſſoms ſingle ; on flower- ſtalks riſing from the ax- 
Hlz of the leaves; yellow. Around the ſhore of Venbam 

pond. Auguft. n Sox Re 


BASTARD-PEPPERGRAss, The calix conſiſts of a perian- + 
thium of four erect, concave leaves ; the margin coloured; two» 
of them larger, which ſtand oppoſite. Deciduous. Corolla 
none. Stamina two ſubulated filaments: with antheræ; ſtand 
oppoſite; of the length of the calix. Anthere ſimple: There 
are four other ſhorter filaments without antherz ; one on each: 
of the ſides of the fertile filaments. Germen circular; com- 
prefled ;. emarginated. Stile very fhort. Stigma blunt. and: 

Jagged. Capfule circular; comprefled.; emarginated; two 
cells; four valves. Two flat. edi; the edges tumid.. 

Stems round; branched.. Radical. leaves deeply indented. ;: 
{tem leaves lanceolate and ſlightly ferrated:. Bloſſoms very ſmall ;- 
on fruit-ſtalks forming a long open. ſpike at the extremities of: 

the branches. Borders of fields. uh) — Sept. 


UTRICULARH. Linn. Gen. Plant: 8 
Utricularia nettario conico. Syſt. Nat. Lentibularia. Ray. 

Syn. Millefolium aquaticum flore lutes galericulato.. Park. 
 BLADDERWORT. Common hooded Malfoil.. The roots are very 
1 „ ſmall, ſwimming in the water, and ſeem. ſcarcely to touch the 
ground. They ſend off. numerous branched fibres, beſet with 

ſmall. membranaceous bladders,. appearing like. black ſeeds. 

Bloſſoms yellow.. Ponds with a muddy bottom. Auguſt. 

8 Utriculart@: 


”- 
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1 niftarid curinato. Syſt. Nat. | 

PURPLE BLADDERWORT. Leſſer hooded Milfoil. The roots 
are jointed. Bladders leſs than the former ſpecies. Bloſſoms. 
pale yellow. In muddy ponds: _ Auguſt. 


VERBENA. Linn. Gen. Plant. o. 
Verbena diandra ſpicis hngis, calicibus ariſtatis, foliis oaris 
ferratis. Syſt. Nat. 
VERV AIN. Simplers Foy. The ers are quadrangular. 
Leaves ſtand oppoſite. Bloſſoms in a long cloſe ſpike ; pale 
blue. Common by road-ſides. July—Sept. There are two 
or three varieties of this ſpecies of the Verbena very common. 
It is ſaid that the Surgeons of the American army, at a cer- 
tain period when a ſupply of medicine could not be obtained, 
ſubſtituted a ſpecies: of the Verbena for an emetic and expecto- 
rant, and found its operation kind. and. beneficial. 


1 


' LYCOPUS. Linn. Gen. Plant. 37 

L co pus foliis equaliter ſerratis.. Syſt. Nat. 

WATER HOREHOUND: Gipie- The ſtem four cornered: 
Leaves oppoſite. Bloſſoms whitiſh:;, furrounding the ſtem at 
the joints. Borders of meadows:. Auguſt. 

This plant has been miſfaken for a ſpecies of the Veronica, 
and is generally known by the name of Paul's Betony. It is 


fad the juice will give a permanent colour to. linen, wool and 
falk, that n not waſh out. 3 


TRI 4 NDRIA.. 
 MONOGTMNIM. 
IIS. Linn. Gen. Plant. 57. 
Ws” tris. corellis inberbidus, q germinibus. Frigonis,, F cauk ancipiti. 
Syſt. Nat. SENT 3 
185 W BLUE: EAC. 
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BLUE. VL 4. The leaves are ſword - ſhaped. Rloſſoms blue 


variegated with vvhite, yellow and purple. In wet meadowis. June. 


A decoction of the freſh roots is a powerful cathartic, and 
will ſometimes produee evacuations hen other means fail; but 
it is too draſtic for common uſe. The juice of the freſh roots 


may be given in doſes of bo or 80 drops every two hours. Dr. 


W. ithering ſays the freſh roots of the yellow water flag have 
800 the ae when e bitten by che fame. dog, died 
I: mad. The root loſes moſt of its acrimony 7 by e 


XVRIS ? Linn. Gen. Plant 59. 1 
 YELLOWEY ED-GRASS. The corolla confiſts of 8 ovate, 
patent, entire petals. The claws narrow); of the length of the 

calix. Nectaria three filiform filaments between the -petals, 
longer than the calix, terminating in numerous long hairs. 
Three very ſhort, flaments riſing from the petals in the mouth 
of the bloſſom. Capſule membranaceous ; z one cell; three 
valves; oblong ; ; compreſſed on one fide. The other Parts 


agree with Linnæus's deſcription. 


The ſtem flattiſh.; naked ; ere. Radical leaves r narrow ; ; 
tapering to a point. Bloſſoms in an head on the ſummit of the 
ſtem; bright yellow. On banks of ponds. Aan 


 CYPERUS. Linn. Gen. Flat, 6T. fl: 14 
Cyperus culmo triquetro, umbelle' ſpiculis- Ae able gi 


fe -ſilibus, involucris longyfumis ſerrato-aſperis ?. Syſt. Nat. 


GCALANGALE. In 27 nn S 


* cirpus culms tereti mY k Ou ovatis Pride gr 


. Syſt. Nat. 44,258 
| | BULLRU SE. 


'F 
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DEERE In ponds and rivers. Auguſt. 

When properly cured it makes very neat bottoms. to chairs; 
but they will be much ſtronger mixed with the leaves of the 
cat 8 tail flag, though: ſomewhat coarſer. 


Scirpus culmo triquetro nudo acuminato, Panicula Mieis con 175 
merata laterali. Syſt. Nat. "hk 1 


THREE CORNERED RUSH. Banks of ponds and rivers. 185 


FERIOHOR URI. Linn. Gen. Plant. 63. 
| Eriophorum culmis foligſis teretibus, ſoliis planis, ſpica rota 
Syſt. Nat. Gramen funcoides lanatum alterum danicum. Park. 
CorToNGRas8. Puſſy. Moſly meadows. May. 


The down of the heads has been uſed for Ruſfing pillows. and 
making wicks of candles. 


The indigenous graſſes of the Goond 8 are numerous, 
but the limits of this paper would not admit of their being in- 
ſerted. A deſcription of theſe and other native 5 may be 
the e of 1 paper. | 


. Abs m le i i 2655 
© MOLLUGO.. Linn. Gen. Plant. 99. | 
2h 1 foliis vertigillatis cuneiformibus acutis, caule belive 
decumbente, peduncults ungflorts. FIN * at. e . 
[eepius ſeprenis \lanoealgtis..  Gronoy. ela ops 4 
CARPEF-WEEDs| Stem divided, into numerous 1 
ſpreading on the ground. Bloſſoms; ate white; in cluſters 
at 8) joints. t pathways. July. ft 
241-3 ng VO TE TRA ND RIAL $92 Hit i 
779 Ay 2 a con | vile 2:60 XOG TM DH ftw yd; Sun nl 
ur ARUM, Amerlcamunt, bel flu. ati Nat. Hiſt. 
| SCUNK CABBAGE. Scunkweed. The calix conſiſts of a very 
latge, permanent Spaths ; of a thick, porous ſubſtance, ap- 
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proaching to an ovate form; open on one ſide, and bellied out 
on the oppoſite; the margin auriculated at the baſe; and ſome- 
what twiſted at the apex. The Spadix: within the Spatha. 
The florets numerous, placed around the receptacle in an oval 
form ; and are ſo compact as to appear like a ſolid body, chick 
ſet with ſmall, regular protuberances on its ſurface. No Calix. 
Corolla four ere&, very thick, narrow, obtruncated petals. 
Stamina four flattiſh filaments riſing from the receptacle ; 
longer than the corolla. Autheræ oblong. Cermen convex. 
Stile cylindrical ; rather longer than the ſtamina. Stigma bifid. 
Seeds large; roundiſh; ſingle; incloſed within the receptacle. 

The firſt appearance of this fingular plant is the flower. After 
the flower is arrived to a ſtate of perfection, the leaves appear at 
a ſmall diſtance from the flower ſtalk, in a conic. form, very 
cloſely rolled together. As they riſe they expand ; nearly 
ovate ; ſupported .on foot ſtalks. The plant has no tem. | 
The globe of flowers is nearly of the colour of the ſpatha, 
which is beautifully variegated with ſcarlet and yellow. Com- 
mon in ſwamps and borders of meadows. April May. 

This plant, which is found native no where but in North- 
America, has been conſidered by botaniſts as a ſpecies of the 
Arum. But the florets are hermaphrodite, having each of them 
diſtinct and perfect corolla, ſtamina and piſtil. It therefore be- 


longs to the firſt order of this claſs, and is to be arranged among 


the aggregate flowers with a common perianthium. The fruc- 
tification ſo eſſentially differs from all the genera of this order, 
it muſt, undoubtedly, be conſidered as a new genus. The 
vulgar name, by which it is, here, generally known, is taken 
from its very rank and difagreeable ſmell, E early relies 
car of a ſcunk or Polecat. 


ITT Ser 43 ＋ 17 19. 


The roots dried and <a i ren medicine in 
aſthmatic caſes, and oſten give relief when other means are in- 
effectual. It may be given with ſafety to · children as well as to 
adults; to the former, in doſes of four, ſive or fix grains, and 
to the latter, in doſes of twenty grains and upwards. It is 
given in the fit, and repeated as the caſe may require. This 
knowledge i is ſaid to have been obtained from the Indi ians, Wh 
it is Iikewiſe ſaid, repeat the doſe after the paroxiſm i is gone 5 
ſeveral” mornings, then miſs as many, and repeat it again ; thus 
continuin g the medicine until the patient is perfectly recovered. 
It appears to be antiſpaſmodic, and bids fair to be; uſeful in 
many other diſorders. In collecting the roots l care 
ought to be taken that the white Hellebore, or poke root, which ſome 
people call ſcunk weed, be not miſtaken for this plant, as the 
conſequence might be fatal. There is an obvious diſtinction 
the hellebore has 4 ſtalk, but che ſcunk cabbaye has none. 


CEPHALANTHUS. Linn. Gen. Plant. 105. 
Cepbalunmbus foliit oppoſitis terniſgue. Syſt, Nat. 
GLOBE-FLOWER SHRUB. Pond Dogwood. pups Thie 
florets form a perfect globe, and when the fruit ſtalk is ſeparated 
it does not Teadily appear in what part of the globe it was in- 
ſerted. The bloſſoms are ſnow white, fragrant and beautiful 
when in full bloom. Common i in e e h wy ic 
holes. ee. air 4405 TU 0772 
"a DOT. Linn. a Plant. 8 
A doi folits lin b. e caule Ae eee — 
Pedic gemini. Syſt. Nat. ky. | 
ENU PRIDE. Bloſfortis white er hai. * deere © ovet t 
paſtüres and Relds, im large beds, and gives them a White ap- 
Pearance, May June. 


ba MITCHELLA 
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MITCHELLA. Linn. Gen. Plant. v6. 
 PARTRIDGEBERRY. The ftems trailing. Leaves orbicular- 
cordate; oppoſite, with large White veins. Bloſſoms . 
In thick woods and ſwamps. June—July... Ta: 


PLANTAGO. Linn. Gen. 4 953 I 33. * 


Pas follis ovatis glabris, ſea p tereti, Mica. flo 0 05 im- 
bricatis. Syſt, Nat. 


PLANTAIN, Common near r roads and ſoot- e-paths. June— 
July. | 

The leaves are ap plied, by the common n people, to inflamed 
fores and ſwellin gs. The bruiſed leaves be. apply to freſh 
cuts, 


Plantago faliit lanceolato-ovatts 3 Aldnlinlati, 
Picis laxis pubeſcentibus, ſcapo an gulato. Syſt. Nat. 


VIRGINIA PLANTAIN. In graſs land. Not common. May 


5 foliis ſemicylndraces integerrimis ba ina „ Jeago 
tereti. Syſt. Nat. 

SEA PLANTAIN. In falt marſhes. FEY Mo 

It is faid to be cultivated and fown with clover i in  North- 


Wates in Great-Britsin, and greedily eaten by horſes and oo: 
but Linneus fays, that cows are not fond of it. 


SANGUISORBA. Linn. Gen. Plant. 16. | 
Sanguiſorba ſpicis iongiſſmnis.. Syſt. Nat. 9 maxima. 


Cornutus. 
AMERICAN BURNET. lim The leaves are winged ; 


very long. The ſmall leaves ferrated. The filaments and an- 
theræ are "He. In rich moiſt ground. ee 
| Kio „ coco 


- 


 botanically orranged. 41 1 


„Ie growth i is gau e wor, and makes good fodder | 
. Ber BSE TR 


cissbs. Linn. Gen. Plant. 1 37. | 
_ Cifſus alu ovatis nudis ſetacee—ſerratis. Syſt, Nat. 
PIGEON-BERRY BUSH. The ſhrub grows fix or eight feet 
high. Leaves oppoſite. Bloſſoms in broad-topped ſpikes ; 
white. Common on the banks of brooks and rivers. June. 
_ Pigeons feed on the berries, which has been the oe 1 


its trivial name. 


MEADOW BLUEBELLS. . The calix is a permanent perianthi- 
um of one leaf; tubular. Tube quadrangular ; limb divided 
into four acute, ere& ſegments. The corolla one petal. , Tube 
between funnel and bell-ſhaped ; longer than the calix ; di- 
vided into four roundiſh, patent ſegments, with ciliated mar- 
gins. Ne#aria four prominent glands in the baſe of the co- 
rolla, Stamina four triangular, ere& filaments ; inſerted into 
the corolla, and of the length of the calix. Antberæ oblong 
etect. Germen oblong; within the tube. Srile ſhort.” e 
ma bifid; flat; circular. Capfule oblong, quadrangular; one 
cell; four valves. Seeds numerous ; ovate ; be to the 

engles of the capſule. eee ee | 

The ſtem nearly, round ; erect; ' branched. Leaves ovate ; 
KA. half embracing the ſtem. * Bloſſoms large; fingle; 
terminating ; bright blue. In moiſt, land, Not common. 
September. n 

The bloſſoms open about ten 0 'clock i in the morning, and 


* iw #3 1 


„ 4 


"ED rn Linn. ha Plant. 139 | 


2 HT ramis nullis, Syſt, Nat. 5 
D d d 2 „ CRV. 
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* CORNEEL. Dogberry. The ſtent is quadrangular. Ledves 
oval; oppoſite. From the axi/lz of the upper leaves, two 
other leaves are ſent off, ſpreading laterally, which give the ap- 
pearance of fix leaves at a joint. Bloſſoms whith, In wood- 
land. May—June. b 1 


E Þ . * 


OLDENILANDLA. Linn. Genu bnd. „ 
DOGWOOD: The leaves are ovate; acuminated- Bloſſoms 
in broad. topped — white. In fwamps and- banks of 
rivers. 00.044 | "ICE Liv 


- cow 20 


brer ug. 
HAMAMELIS. Linn. Gen. Plant. 185. 

WITCH-HAZEE., The leaves are nearly inverſly-oyate. Bloſ- 
ſoms yellow : ſtand three or four een ſhort flower 
In loamy land. Sept. October. 

This fingular ſhrub does not commenby boom qaeit its — 
are deſtroyed by froſt, when its numerous bloſſoms make a gay 
and agreeable appearance; and continue until the weather be- 
comes very cold, often until ſnow falls. The germen endures 
the ſeverity of our winters uninjured; for the fruit does not 
ripen until the next September, the time of its bloſſoming again, 
when ripe fruit and bloſſoms will be found on the ſame tree. 

The Indians conſidered this tree as a valuable article in their 
materia medica- 'T hey applied the bark, which: is ſedative and 
diſcutient, to painful tumors and external inflammations. A 
cataplaſm of the inner rind of the bark, is found to be very ef- 
ſcacious in removing painful inflammations of the eyes. The 
bark chewed in the mouth is, at firſt, ſomewhat bitter, very 
ſenſibly aſtringent, and then leaves a pungent, ſweetiſh taſte, 
which will remain for'a conſiderable time. The ſpecific qua- 


5 
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em 
lities of this tree ſdem, by no means, to be accurately afoet- 
tained,” It is, n poſſeſſed of very valuable eee 


CUSCUTA. Linn. Gen. Flant. 1 TT 

Cuſcuta fene pedunculatis. Syſt. Nat. 
Do DER. Devils Guts. Among fla. July. 
This plant i is well known to farmers, who often have their 
fields of flax greatly injured by its twining about the ſtalks. It 
is paraſitieal. When it has aſcended the ſtalk of flax, or what- 
ever plant is next to it, a number of very ſmall papillæ are ſent 
off from the inner ſurface of the vine, which inſinuate them- 
ſelves into the bark of the plant. The root then decays, and 
it receives its nouriſhment from the plant which it twines about. 
The whole plant is bitter; and 1 it affords a 1 reddiſh colour. 


ov 3 
' TRAILING COCKSPUR. Cali none; except the HEAP be 


called the. calix.. Corolla one petal; flat; coloured without 
and within. Limb deeply divided into four ovate acuminated 
ſegments. Deciduous. Stamina four. ſhort, filiform, (erect 
filaments;;ſtanding upon the corolla. Antheree globular. Ger- 
men below; double. Stiles to; erect z paſting through the 
baſe of the corolla. Stigmata globular. Two feeas, or nuts, 
con tained its a rind thick fer with hooked ſpines. Fol 

"The generic characters of this plant approach thole of the 
Apbanes, but ſeem fo eſſentially to differ as not to admit i its 9 
ming placed under that genus. | 
_ Fe ſtem trailing ; four ſquate ;- - the edges tamid, and beet 
with ſhort, "hooked ſpities. Leaves Ianceolate; fix at a joint: 
Bloflonis” retfdiſh "whiter; Plated in the axilhe of r Teaves. 
Papers of brooks and ditches. Auguſt, © © 
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-UPRIGHT COCRSPUR., Stems: ere& ; *quidranpulat. " Leaves 
ovate ; four at a joint. Stem leaves rough: ſomewhat 2 
Bloſſoms white. Open wood land. June. Rs 
' TETRAGTNLA.. DTT Ts PROT 
POTAMOGETON. . Linn. Gen. Plant. 1 

Potamogeton foliis oblongo-ovgtis petiolatis natantibus. Syſt. 
N at. Fontalis major latifolia vulgaris, Park. 

PpOVERD. Bloſſoms in ſpikes ; FOOD; In pools — 
rivers. Auguſt. 

T he leayes afford an agroeable ſhade to ds. 


PENTANDRIA. 
-  MONOOTNIA.. 


$43 'CYNOGLOSSUM. | Linn. Gen. Plant. 166. % 6d 
Cynogh um flaminibus corolla brevioribus, Juli lato—lanceo- 
latis tomentofis ſe efulrbus. Syfe. Nat. 
HOUNDSTONGUE. Bloſſoms _— our” "we rde in Ded- 
Bam. July. 
It has a very diſagreeable ſmell. Dr. — that 
both the root and leaves have been ſuſpected to poſſeſs narcotic 


properties; 3 but that others will not admit the fact. 


SYMPHYTUM. - Linn. Gen. Plant. 170. 
- Symphytum foliis ovato—lanceolatis decurrentibus. 0. Nat. 
Symphytum magnum. Rail. Syn. Or 
COMFREY. Bloſſoms yellowiſh white. 0 moiſt wa. 1 Not 
common growing wild. June. 
It is cultivated in gardens; and though i it is ain found 
growing wild, there ſeems to be ſome doubt whether it be | in- 


n nie 
The 


"_ 


The roots are much uſed by the common people for ſprains. 
They are glutinous and auge The leaves nn __ 
ful flavour to cakes and panadoes. Lo why7. a6 


FP CORTUSA. Linn. Gen. Plant. 181, | 
Cortuſa calycibus corollam excedentibus. Syſt. Nat. 
 _BEARSEAR SANICLE. The ſtems are round; erect. Leaves 
WO in pairs. Bloſſoms yellow. In moiſt . Jay. 


- HOTTONIA. Linn. Gen. Plant, 186. iy 
 Hottonia pedunculis verticillato— multi Noris ; Syſt, Nat. .. 1 
be helium aquaticum \foridum ſeu viola aquatica. Park. Hattonia: 
Boerh. 1 | 
WATER VIOLET. F eatherfoil. 1 win aged, 0 preadin gon 
the ſurface of the water in a ſtellate form. Bloſſoms. white. 
In ſtandin g waters and ditches. May—June. F 


12 
91 64 


LYSIMACHIA. Linn. Gen. Plant. 188. N 
L yimachia foliis quaternis Jubſe efflibus, Wee en 
unifloris. Syſt. Nat. 250 
YELLOW WILLOWHERB. Fin Looſe gane. Stem 


round. ; hairy. Leaves ovate. Bloſſoms bright plow in 
wood land. June. 


* 
1 4 
- — _ 


MEADOWSWERT.  Moneywort.. [Shows ere, Leaves oh. 
long; five or fix at a joint; marked with white or red ſpecks. 
Bloſſoms ſingle; on long flower. ſtalks ; IRE J n of | 
"OR! or - brooks. June. e ot TY TIBOR 


f i] 


3455 4 ANAGALLIS. Ling, "A Plant: Ig ; t 5 q 
ble tat Alu indrojfee, . caule de a Nat. 

 Anagalli fore Pbærnicco. 5 Park. A1 i itt Gal | 
ng en red. In ae ground. June. 


N 
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Anggulliie fabio finuctic.: Syſt Nat. will 
ROD n. Rloſſoms White, tinged with _ — | 

graſs by the way ſide. May—Aug.- g. 


__ AZALEA. Linn. Gen. Plant. 195. 
* Azalea N ovatrs, corollis e ee nen. 902 
Nat. 

AMERICAN HONEFSUCKLE.. Sade Pink. Blome i in 2 
kind of tuft at the termination of the branches. They are 
white; but the deep red globules at the ends of the hairs on 
the corolla and ftamina give the appearance. of a red tinge. 
Common in low, fwampy land. June. gag: 8 

This ſhrub, when in full bloom, makes an elegant appear- 
ance. The bloſſoms are fragrant, and have been made into 
conſerves. It is eaſily propagated in gardens, and may doubt- 
leſs be improved by cultivation. We have few” exotic flower- 
ing ſhrubs ſuperior to it. $3 Boys SAGE 


CONVOLVULUS. Tins: Gen. Plant. 298. 
| Conootoulus folns Jagittarts een aoutis, an ant 
Forte. Syſt. Nat. unden Wot var 
- _BINDWEED. Small ahr Bloſſoms white or: Mr pd 
In corn fields. July. 


- »Conwolvulus foliis ſagittatis poftice truncatis, 8 getra- 
goniq uniflorts..\ Syſt. Nat. Convoluulus major albut: Park. 
GRA CONPOLPULUS. Two floral leaves cloſe to the calix. 


loſſoms white; or white and red. Common in G and 
by ſtone walls. July. 


f Cateſby, i in his hiftory of the cb i mentions: an Joop who 
Aaubecl himſelf with the) Juice of a ſpecies.of the Canyolvulus, 


Ana _ n N a rattle-ſnake without receiving in Jury. 
| 1 ü 8 Scammony. | 


T KA? | *. Pl 
E41 * . 2» 


Soammony, Dr. Mitbering ſays, is the inſpiſſated juice of a 


1 * 
*P * 


ſpecies of Convolvulus ſo much reſembling tliis, that they are 


with difficulty diſtinguiſned. Can it then, ſays he, be worth 


while to import Scammony from Aleppo, at a conſiderable an- 
nual expence, when a medicine, with the very ſame properties, 
grows ſpontaneouſly in many of our hedges? If the prepa- 
ration of Scammony would be a faving to England, it muſt 
certainly be a much greater te America, in proportion to the 
quantity uſed. Beſides, as the imported Scammony is often very 
impure, and as there is ſo much difference in the purgative vir- - 
tue of ſome maſſes of it, and that of others, that it is ſeldom 
to be depended upon alone in · extemporaneous practice, might 
it not be prepared here much purer, and be more uniform in 
its virtue? Notwithſtanding the roots of the Convolvulus is 
a very acrid purgative to the human race, hogs will eat it in 


large quantities without any ill effects. 


IPOMOEA. - Linn. Gen. Plant. 199. 
_Tpomoen folits, cordatis integerrimis glabris Jacunofic, auen. 


Tis biflorts. Syſt. Nat. 


AMERICAN "FASMINE., | Leaves ſtand oppoſite. - Bloſſoms | 


July. 


re TEA. The calix a very ſmall permanent rim, 
ſurrounding the receptacle; ſcarcely viſible. 


yellow, tinged Wes Tm. 5 hazel buſhes. Very rare. 


. \ Sa 4 
* 2 


— 


— — 


Corolla one pe- 


tal; tubular. Limb divided into five acuminated ſegments; 
rolled inward. NVectaria five hooded petals, with long, "hs | 
form .claws, . inſerted- into the corolla below the ſinuſes of the 
ſegments ; erect; longer than the ſegments of the corolla. s 
Stamina five ſubulatod filaments ſtanding * the corolla juſt 

Aude r E e e 


below 
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below: the- petals of the neftriim: | Aithere:glbbular; cox" 
vered by the hooded petals of the nectarium. Germen above; 
globular. Seile cylindrical; erect; ſſiorter thin” che ſtimina. 
Stigma trifid. Capſules three; each; one cell; one val ve. l 
Seeds one in each cell; ovate compreſſet. 

Stems woody. Leaves ovate ; ſerrated 5: adumtniated BIO. 
ſoms ih long, terminating, open ſpikes 2 HO YO... By 7 
fences,” and among buſhes in loamy land. July. 833 

The leaves of this ſhrub! have been much uſed by thè com- 
mon people, in ſome parts of the country, i tie room of Iu. 
dia tea; and is; perhaps, the beſt ſubſtitute the cbnHNy afförds. 
They immerſe the freſh: leaves ins a” boiling decoction of the 
leaves and branches of the fame ſhrub, and them dry the witty 
a gentle heat. The tea, when the leaves are Ger in this way, 
has an agreeable taſte, and leaves 4 roughneſs on. this bers cf | 
ſomewhat. reſembling that af the bohea tc. 


CAMPANUEA ? Ein Gen. Plant. 201. 
Campan la folits' "fubovatis mtegerrimis,. caulibus dt e. þ 9 5 


Nat. I 
ED LOOKING: 61.488; Bloſſoms yellow. On hgh land. 


July. 
nyt Tin. Ci: Pla 203. 4 | 
Phyteuma on en fubfolioſo, 7 . N cn be! ok 


Na * 5 Aan. 
RAMPION.” Bloſſoins white v with. Hive veins.” den . 
July. e Men * a 7 157 


rToNfe ERA. Linn Gen! Plant. 2 10. 
 Lonicerd raceniis termindlibus, - felis Is: ferrites.” "Spit mals: 


HONBPSDext2.  Bijftird Cherry. Bloſoms yellow, ger 
wick r. Areng Bulle nt Toad lin. e 


VERBASCUM:. 


* IN Prauically arranged. 
3 ER BASCUM. Ahern br . 


Tirtabun fol 6 decurr rrentibus ufringue, fomentght. EY Nav 
ULLEIN., Bloſſoms in long r e pk des er. 
bern in old Felds. July. 

V. erbaſcum falits amplexicaulibus e glabris 22 
22 ZSyſt. Nat. 
er MULLEIN,. Bloſſoms yellowiſh white. By the road 


_ in Zynn. July. 


* Is 


NE DATVRA. Linn. Gen. Plant. 218. 

Dabu pericarpiis  ſpingfis, ereftis ovatic. Syſt. Nat. 
IppLEPERU.  Stramonium. Thornapple. Bloſſoms white 
with a tinge of purple. The upper leaves have been obſerved 
to riſe up and encloſe the biaſes: at e Common b the 

way ſides. Auguſt. 55 

This plant is ſaid to he an tie 4 — it is not bnd 
growing at any great diſtance from the ſea. The ſeeds taken 
internally bring on delirium; large doſes would, no doubt, 

prove. fatal. The leaves applied to the feet, or part affected, 
have been found efficacious in removing ſpaſms; and applied 
in cataplaſms give cafe in external inflammations. An ointment 


Prepared from the leaves gives eaſe like wiſe in external inflamma- 


tions and hæmorrhoids. The Edinburgh College direct an ex- 
tract to be prepared} byevaporatin g the expreſſed juice of the leaves. 


_— 


Its medical properties undoubtedly merit attention. None of 


11 A * * * * *\t 
the he exbivorous, animals will e t I. 
Orr 8618. 36 if i 2 e b. . 


HYOSCYAMUS, 158. Gen. Plant. 210 * ba 
Miypfeyanus Telit amplextcajuutbuc-. ; Syſt. Nat. 
lx, Hlgſſoms purple and brown ; aux. can. 
1 een rubbiſh, and by road, fides, July. 


12 2 
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The ſeeds, the leaves, and the roots, Dr. Withering obſeryes,, 
are all poiſonous.” IK Madneſs, . convulſions, and death, are the 
* general conſequence. | In a ſmaller dofe, they octafion giddi- 
neſs and ſtupor. The Edinburgh College order the expreſſed 
juice of the plant to be evaporated to an extract. In this ſtate, 
the Doctor ſuppoſes, it may be advantagebuſſy joined with opi- 

um, where the effects of that medicine are deſirable, and coſ- 
tiveneſs is to be avoided. There is no doubt, he ſays, of its 
being a uſeful medicine under proper management. The doſe 
is from half a ſcruple. to half a dram. It is faid, that the: 
leaves ſcattered aboot a houſe will drive away mice. 


3 
| $0LANUM. inn. Gen. Plant. 224: == 
Solanum caule inermi frureſcente Hlexuaſo » folus auen. 


haftrir, racemis cymy/is. Syſt... Nat. zu nil your; 
BITTEN. SHEET. Bloſſoms porpit, witli ſpots of white. 
Common about fences in moiſt land. June 


Boer haave ſays, it is a medicine far ſuperior to W and 
Sarſaparilla as a ſweetner and reſtorative. Emnaus ſays, an in- 
fuſion of the young twigs is an. admirable medicine in acute 
rheumatiſins, inflammations, fevers, and ſuppreſſion of the 
lochia. Dr. Hill ſays, he 15 found it very efficacious in the 


8 


Solanum caule inermi e 2 ovatis dentato—angulatis X 
| pe is nautantibus. Syſt. Nat. e 
 NIGHTSHADE. Bloſſoms white. Berries black. Common 
among rubbiſh. july. | add, 

Dr. Withering fays, from one to three grains of tlie leaves 
- infuſed: in boiling water, and taken at bed time, occaſions a 


copious perſpiration; increaſes ſeeretions by the: kidneys, and 
4 ; | generally- 


n 11 arranged. " 42x 


generally Purge u more or leſs the tolowing day. "Theſe | pro- 
perties, judiciouſly applied, render it capable of doing eſſential 
ſervice in ſeveral diſeaſes. But its effects on tlie nervous ſyſtem: 
are ſo uncertain, and ſometimes bs [7 confi derable, that it muſt 
ever be adminiſtered with the greateſt caution. The leaves ap- 
plied externally, eaſe pain and abate inflammations.. 


a> Ry #% 4 awe 1. we of d La... 


TIVERTWIG. - American M eerion.. T he euperic characters 
do not entirely agree with the Solanum; but they approach 
nearer to this than any other genus. Stems woody; twining 
about ſhrubs or trees; branched. Leaves ovate; ſerrated; 
acuminated-. Bloſſoms -greenith White. Berry pale red. * 
| hedges and wood land. June. | 

It is uſed with ſucceſs in diſcuſſing indurated tumors. Far- | 
mers apply it to ſwellings in cows bags: Phyſicians of diſtin- | 
guiſhed characters ſay, that the roots anſwer as valuable a pur-- 
poles. in venereal n as the Mezerion.. 


ri: lira KIBES:. Sj brig Gen. Plant. 247% 

Naber f merme; racemis_pilofis, . floribus oblongis.. Syſt. Nat. 

BLACK CURRANT. Bloſſoms yellowiſh. Berries black. It is: 
rarely found growing naturally here, but is'cultivated in gardens. . 
-Tn-ſome parts of the eaſtern country it is faid to be found i in 
great plenty, particularly near Kennebeck-river.. 

A jelly made of the fruit: is celebrated iir the Philoſophical 
Tranſactions of the Royal Society for curing very bad kinds of 
ſore throat. It lias Been found to atiſwer very well here, parti- 
cularly in that ſpecies of the ſore throat in which the tonfils 
ſuppurate. It ought to be applied early and frequently. When 
the fruit could not be obtained, an infuſion of the bark, ſweet- 
ened with honey; and uſed as a gage has proved beneficial. 
e 6 Dr. 
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Dr. Withering, ſays, the juice of the berries i is freqpeny. boiled 
een into an extract, with the * of a. mall Prapor- 


' Er Jr? 


tion pf ſugar, which | is called , rob, and is ;. much. u ſed in ſo ore 
"throats, but chiefly i in thoſe, of dl the inflanmavory kind. An. - 
fuſion of the young roots is uſeful j in fexers, of. the  exuptiye 
" kind; and in the dyſenteric fevers of cattle. The frait.; is-often 
put into rum inſtead of black .cherries. T he tender leaves will 


;give a tinge to rum nearly neee. 
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Ribes Namis. ; aculeatic, Prtjalrn cit piles, bed is 

'Syſt. Nat. 

Coo DERRY. BloGors greenilh | white, . | Bexrie es 3 
or white. Common in moiſt hedges, an 2d banks M ditches. 
May. 

The fit is very 1 either. as nature 1 it, PT 
made into a Jelly. It is much uſed in tarts. An equal weight 
of picked Gooſe Berries and pure ſugar, put over, the fire, will 
ſpontaneouſly ſeparate a liquor which becomes a moſt agreeable 
jelly. The fruit of the wild Gooſe Berry * be ear im- 
Proved by culkiyations 


».+ % k 43. 1 


-HEDERA.. Linn. Gen. Plant. 249. "x" 

. edera Halls ots lobati que. Syſt. N at. Alea. #ri 722 
Canadenfic. Corn. 
POISON IV. Bloſſums white, with. PR 48 or black veins. | 
| Berries black. Common i in moiſt hedges and meadows. June. 
3 Tt aſcends trees, adbering by numerous linear tendrils, Which 
| are ſent off from the body of the ſtem, inſinuating their ſharp 
| ends into the bark of the tree. It produces the ſame. kind of 


mations and eruptions, in certain conſtitutions, as, the 


poiſon, wood tree, A milky BALI | mm" Ad. 
Sale ves, 


.  Btanically arranged. _— 


Itaves, Wich will ſtain linen a deep and unfading black. This. 
juice is ſaid to have been uſed by the Indians in ſtaining the: 
hardleſt ſubſtances a deep and permanent black. Country peo- 
ple employ it in making ink. Some have ſuppoſed its proper- 
ties ate not inferior to thoſe of the - Joes varniſh” tree, —It'is: 
undoubtedly worthy of attention. | 


 Heder, ra ali. quinatis ovatis ferratis. Syſt: Nat:. 

wo0DBINE. Toy. Bloſſoms greeniſh: white. Berries dark 
brown. Moiſt wood land. „ 

It is planted by walls and buildings, upon N it will af-- 
cend, ſupporting itſelf by a ſingular kind of degitate tendrils. 


VITIS. Linn. Gen. Plant. 250. 
Vitie faliis. cordatis dentato—ſerratis utringue medis Syſt... 
Nat. 
GRNAPE. Bloſſoms white. Berries white or purple. Com- 
mon in moiſt land, and ſwamps. 


Der. 
e Linn. Gen. Plant. 269. 
eke caule rectiuſculb Berbaceb, n oli utrin er glee. 
Eric, eymis: termiublibul. Syſt. Nat. 


DOGSBANE.. Umbrella weed... — white," "mag with 
red. Borders of wood land. July. 


At pocymum cult erbte R Jobs lanceolato—ovalibus, 
corollis acutis: : Jauce villofis.: Syſt. Nat. 


1 
20 4 : F / 


| RIVER SWALLOWWORT. Bloſſoms yellowiſh white. At 1 
W e falls, in Frovidence river n 1 


5 4. V ir 


5 2 Gem. Plant; 250. 3 | 
Aſclepias Jollis la r lanceola eli 7 canle Amplici glabro, . 
7 EE 9 f. Nat. 


ru C0 aal e connents Nat. ; 
| SIL KWEEDs. 


* 10 Jr 
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$ILKWEED. Bloſſoms rediſh Common by the 0 ſides, 


2nd in paſtures. July. | 
The ſeeds are contained 5 in large pods, ſk are phone” = | 


white. down, extremely fine and ſoft, reſembling ſilk, which has 
occaſioned the name of Silkweed, It may be carded and ſpun in- 
to an even thread, which makes excellent wickyarn. The candles 
will burn equally. free, and afford a clearer light than thoſe made 
of cotton wicks. They will not require ſo frequent ſnuffing, 
and the ſmoke of the ſnuff is leſs offenſive. The texture of the 
down is weak, but ſufficiently ſtrong for dipped candles. If 
greater ſtrength ſhould be neceſſary, a ſmall quantity of cotton 
wool may be mixed with the down. Large quantities may be 

caſily collected, and the tallow=chandlers might, doubtleſs , be 
ſupplied for'lefs than half the price of cotton yarn. 


* 


| and 


_Aſclepias foliis ovatis fubtus wills hi; call Anplici , unbelli 
erectis, nectariis reſupinatis. Syſt. Nat. ö 


INDIAN HEMP. Blofloms rediſh. In moiſt land. * 


The fibres of the bark are ftrong, and capable of being 
wrought into a fine ſoft thread; but it is very difficult to ſepa- 
rate the bark from the ſtalk. It is faid to have been uſed 18 4 
the Indians for bow- ſtrings. | 


| Aſtlepias foliis Janceolatis glabris, ah fimplici, unbelli erec- 
Lis lateralibus folitariis. Syſt. Nat. 
SIWAL LOWIWORT. Bloſſoms white, About W in 20 


Aſclepias falls Janceolatic, * fapern 41 20 N umbellir ter 
minalibus congeſtis. Syſt. Nat. 


 MONEYWOR 7. Bloſſoms purple. In old fields. J als.” 
99  CHENOPODIUM. 


1255 | 
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CHEN OPODIUM. - Linn. Gen. Plant. 272. 


CG benopodium Faliis ovatis er acutis, racemis is ramghs nudis. 
Syſt. Nat. 


S0BANE, Fruit green or reddiſh. About * Al. 


SALSOLA. Linn. Gen. Plant. 275. 
Salſola herbacea decumbens, foliis ſubulatis ſpinofis Fabri, 
calycibus marginatis axillaribus. Syſt. Nat. 


 » KELPWORT. Bloſſoms greeniſh. On the ou thore. Sep- 
tember. 


Salſola berbaceh erecta, foltis fubulatis ſpinofis Ievibus, _—_ 
ovatis, Syſt. Nat. 


CLASSWORT. Bloſſoms greeniſh, On the ſea ſhore. July. 


ULMUS. Lian. Gen. Plant. 28 1. 
Ulmus foliis duplicato-ſerratis : * inequalibus. Syſt. Nat. 


ELA Bloſſoms in broad-topped ſpikes. Bark of the tronk 
eracked and rough. In loamy land. April. 9 bt | 
A decoction of the inner bark, drank freely, is ſaid to carry 
- off the water in ö dropſies. The bark dried and ground to powder, 


hath been mixed with meal, in in Norway, to ee bread in- times 
of ſcarcity. J 


Emus foliis ain eas : has ee. 85K. Nat. 
SMALL ELM, Common in moiſt land and-ſwamps. — 


7 * * mn 0 


GOLDEN VINE. Cale a as with "ou ſmall, obtuſc 
ſegments. Carglls one petil; bell-ſhaped: Limb divided into 
five obtuſe, patent ſegments. Stamina five erect filaments ine 
ſerted into the corolla at the ſinuſes of the ſegments. Antberæ 


Wt! ſimple. 
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fimple. Germen large; globular. Stiles two 'Y very ſhort.. 
Seigmata ſimple. Capſule globular ; two cells ; four valves. 
Seeds two ; globular. 

The ſtem is of the ſize of a pack-thread ; twining. It is 
paraſitical ; attaching itſelf to- whatever vegetable is next to it, 
by numerous papille. It has many branches. No leaves. 
Bloſſoms in bunches ; placed in the axillæ of the branches. 
fnow white. Common i in hedges, and among buſhes i in moiſt 


ground. july. 


SANICULA. Linn. Gen. Plant. 289. 

Sanicula foltts radicalibus compoſitis : foliolis ovatis. Sant 5 
Nat. 

S4NICLE. Bloſſoms greeniſh. By ſhank walls, and among. 
buſhes. June. 


LASERPITIUM. Linn. Gen. Plant. 466: 


Laſerpitium foliolis trilobis incifis. Syſt. Nat. 
' GREAT LASERWORT. Wild Angelica. Bloſſoms white. On 


high land. Not common. June.. 


| ANGELICA.. Linn. Gen. Plant. 309. _ ; 
Angelica folits ægualibus ovatis inciſo—ſerratis. Syſt. Nat. 
ANGELICA. American Maſter wort. Bloſſoms green ih white. 
Borders of fields in moiſt land. July. 
It is warm, acrid and aromatic. The ſtems are frequently 


candied by the country people. 

SIUM. Linn. Ga Plant. 310. 
Sium foliis e, wmbellis terminalibus. Syſt. Nat. 
WILD PARSLET. | Vater parſer. Bloſſoms white. In 
watery places. ny” nnn | 
rufen. 


mere 
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RIOT es at} 4 
RHUS. Linn. Gen. Plant. 331. 


Rus ws foe pinnatis ovatis acuminatis ſerratis ſubtus menge. 


HAIRY SUMACH. Bloſſoms | Aran white. F ruit ſcarlet, 
About helds. July. | | | 0 


Rhus A pinnatis ſerratis ee utringue nudis. Syſt, 
Nat. Rt] 
VELVET SUMACH. Bloſſoms greeniſh white. Pruit in 


large, ovate, cloſe panicles ; ; erimſon. Common in a * d 
ſoil. July. ; 


 Rbus foliis pinnatis integerrimis, een nenbranbcco articulate. 
Syſt. Nat. 
DIWARF SUMACH. Bloſſoms greeniſh white, Panicles _ ; 
Fruit pale red. In rocky ground. July. 4 
Theſe ſpecies of Sumach are moderately aſtringent. An in- 
fuſion of the berries, ſweetened with honey, is ſometimes uſed 
for a gargle in fore throats, and for cleanſing the mouth in putrid 
fevers. The country people employ them in ſeveral kinds of | | | 
_ dyes. With copperas or vitriol they give a good black ; but "i 
it ſoon grows ruſty. They are uſed in the preparation of | 
Morocco and other leather. Carver ſays, the Indians, in order 


to render their tobacco more agreeable in nenn 8. mix with Y EIN x 
X hey war > nog eons of the leaves of Sumach. 


| be foliis pinnatis inte gerrimis, petiole integra. Sh. Nat. 

Arbor Americana alatis fallis ſuces venenato. Plukenet. Toxico= 

dendron foliis alatis, fructu pur pures pyriformi ſparſo. Cateſby. 5 
POISON moop. Swamp Sumach. Bloſſoms whitiſh. Panicles | 


open. Fruit yellowiſh ; ſmall ; | pair-ſhaped. Common in 
ſwamps. June. 


Fff2 | | The 
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The milky juice ſtains linen a dark brown. The whofe 
Mrub is, in a high degree, -poifonous to certain conſtitutions, 
The poiſon will be communicated by touching or ſmelling any 
part of the ſhrub: In about forty-eight hours inflartimation 
appears on the ſurface of the {kin, in large blotches; principally 
on the extremities, and on the glandulous parts of the body. 
Soon after, ſmall puſtules riſe in the inflamed parts, and fill 
with watery matter, attended with very conſiderable burning 
and itching. In two or three days the eruptions ſuppurate ; ; 
after which the inflammation ſubfides, and the ulcers heal in a 
ſhort time. Tt operates, however, ſomewhat differently in dif- 
ferent conſtitutions ; and what is fingular, ſome conffitutions 
are incapable of being peiſoned with it at all. It has been 
obſerved, that perſons of irritable habits are the moſt liable to 
receive it. 


Rhus folis ternatis e foliolis gunberd ovaris nudis in regerrimir, 
came radicante. Syſt. Nat. 


CREEPING IVY. Bloſſoms whitiſh. In meadows. June. 

The juice will ſtain linen a deep black. It is leſs poiſonous 
than the Poiſon Wood. 

The Abbe Sauvages Rained linen a black colour with the 
juice of the Toxicodendron Caroliniarum foliis pinnatis, floribus_ 
minimis herbaceis, which it retained, notwithſtanding a great 
number of waſhings in lye. The juice adhered, without the 
leaſt acrimony, to the cloth, with more force than any other 
known preparation. The Abbe Mazeas made trial of the juice 
of the Hedera triſolia Canadenſis. Corn. The inſtant, he ſays, 
the cloth was expoſed to the ſun, it became the fineſt black he 
had ever ſeen. Tt was TP into a boil "6 ſoap, and after being 

1 ä dried, | 


 boranically . n and 


a ted into a ſtrong lye of aſhes, but neither of them made the 
leaſt alteration. Mr. Philip Miller fays, the American Toxico- 
dendron, with the juice .of which the Abbe Sauvages ſtained 
his linen, is the ſame ſpecies of plant from which the inhabi- 
tants of Japan procure the varniſh with which they ftain all 
their utenſils : and recommends it to the inhabitants of the 
(then) American colonies to collect this varniſh, which, he 
ſays, may not only produce much profit to themſelves, but alſo 
become a national advantage. But Mr. John Ellis infifts upon 
there being a difference in their ſpecific characters. | Phzlo/. 
Tranf. Royal Society. Vol. xlix. p. 157, 161, 866.] 12 
I) he leaves of ſome of our Poiſon Wood trees are entirely fimi- 
lar to Dr. Kæmpfer's figure of the Sitæ, vel Sitz dſju, vulgo urus 
ſeu urus noki. Arbor vernicifera legitima folio pinnato, Tuglandis 
fruttu, recemoſe Ciceris facie : and the only difference between 
the leaf of one ſpecies of our Sumach and the leaf of the varniſh 
tree, raiſed from ſeeds ſent to the Royal Society, is, that the 
middle part, and not the baſe of the leaf of Sumach, is ſerrated. 
Conſidering the great profits that have accrued from the varnith _ 
tree, to the two large empires of China and Japan, and the 
advantages of a deep, permanent and incorroſive black dye, it 
muſt be thought worth while to make experiments on all our 
ſpecies of the Hedera and Rhus. If we ſhould fail of ſucceſs 
with reſpect to the native plants, there can be no doubt but 
that the varniſh tree of Japan, could the ſeeds be procured 1 
a vegetitive ſtate, would flourith in America. 


VIBURNUM. Linn. Gen. Plant 332. 


V zh urnum eli. cordatis ferratis wengfi fubrus amen. 
Syſt. Nat. 


j 


MEAL TREE. 
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MEALTREE. Bloſſoms white. Berries black. In moiſt 
wood land. June. | 1 | 


Viburnum folus lobatis, petialis 1s glanduls 2 75 Sylt. Nat. i 
WATER ELDER. Bloſſoms white. Berries red. In Ghucefter, 
in wet land. June. . | 


CASSINE ? Linn. Gen: Plant, 333. 

Caſſine folits oblon 2g ſerratis. Syſt. Nat. 
WINTERBERRY. The number of filaments is from five to 
ſeven, and the number of ſeeds equal to the number of flaments. 
Bloſſoms white. Berries red, and generally remain on the 
ſhrub through the winter. In ſwamps. - June. 


* 


SAMBUCUS. Linn. Gen. Plant. 334. 
8 ambucus cymis quinquepartitis, caule arboreo.” Sf Nat. 


ELDER. Bloſſoms white. Berries black. In ſwamps, and 
moiſt land. May. . | co tbfidbtin 

Dr. V. ithering obſerves, that the inner green bark is purga- 
tive, and may be uſed with advantage where acrid purgatives are 
requiſite. In ſmall doſes it is diuretic, and hath done eminent 
ſervice in obſtinate glandular obſtructions, and in dropſies. "=. 
ſheep that have the rot are placed in a ſituation where they can 
get at the bark and the young ſhoots, they will ſoon cure them- 
. The leaves are purgative like the bark, but more nauſe- 
ous. The inner bark and leaves are ingredients in ſeveral cool- 
ing ointments. A decoction of the flowers, taken internally, 
is ſaid to promote expectoration in pleuriſies. If the flowers 


are freſh gathered, they looſen the belly. Externally, they are 
uſed in fomentations to eaſe pain and abate inflammation. 


They will give a flavour to vinegar. A rob Ker from the 
berries 
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berries is a gentle opener, and promotes perſpiration. An infu- 
ſion of the dried berries is given to children. The flowers kill 
turkeys, and the berries are poiſonous to poultry. ' The freſh 
leaves laid round young cucumbers, melons or cabbages, are a 
good preſervative againſt worms and inſets. It is faid, if tur- 
nips, cabbages, fruit trees or corn, (which are ſubject to blights 
from a variety of inſects) are whipped with the green leaves and 
branches of Elder, the inſects will not attack ber. The green 
leaves are ſaid to drive away mice. 


ALSINE. Linn. Gen. Plant. 342. 
Aline petalis bipartitis, folus ovato—cordatis. Syſt. Nat. 


CHICKWEED. Leaves oppoſite. Bloſſoms white; open about 
nine in the morning, and cloſe at noon. Common in gardens, 
and rich cultivated ground. June September.. 

If it be boiled when young, it can hardly be diſtinguiſhed 
from ſpring ſpinach. What is called the ſleep of plants is. 
very apparent in the Chickweed. At night the leaves approach, 
in pairs, fo near as to incloſe, within their upper ſurface, the 
rudiments of the young thoots and the ends of the branches. 
As the dew. goes off in the morning they expand. 


 PENTAGTYNIA.. a; 

& ARALIA. Linn. Gen. Plant. 346. R 
Aralia caule petioliſque NOR foholis inermibus villg _ | 
Syſt. Nat. | | 

BERRY-REARING ANGELICA. Shot Buſh... n Weed. 
Bloſſoms white. Berries black. . Common in new plantations. 
Aralia caule folioſo herbaceo Ievi. Syſt. Nat.” \ 
1 CL | PETTY MORREZ.. 
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 PETTYMORREL. Life of Man. Bloſſoms greeniſh white. 
Berries black. In moiſt, rich wood land. July: 

It is aromatic. The berries give ſpirits an agreeable flavour. 
The bark of the root and berries are a good ſtomachic. It is 
ſaid to have been much uſed by the I ndians for medical pur- 


poles. 
Aralia. 


SARSAPARILLA, The roots extend a long way juſt ads the 
ſurface of the ground. Stems naked; divided into three leaf- 
ſtalks. Leaves ovate ; acuminated ; ſerrated ; three or five on a 
leaf-ſtalk, in a winged form. Bloſſoms in a globular umbel, 
riſing from the axillæ of the leaf-ſtalks ; white. Be red. 
Common in loamy wood land. May. 

The roots are aromatic and nutritious. -"Thoptu have bony found 
beneficial in debilitated habits. It is ſaid the Indians would ſub- 


ſiſt upon them, for a long time, in their war and hunting ex- 
curfions. They make an ingredient in diet drinks. 


STATICE ? Linn. Gen. Plant. 348. 


5 Statice caule nudo haniculato tereti, fall, lævibus. Syſt. 
at. | | | 


MARSH ROSEMAR T. Bloſſoms blue. Common in marſhes. 
July. 
The roots are . . A decoction of them 


is given, and uſed as a gargle, with ſucceſs, in cankers and ul- 
cerated ſore throats. 


' DROSERA.” Linn. Gen. Plant, wow” LE 

Droſera ſcapis radicatis, folits orbiculatis. Syſt, Nat. = 
SUNDEW. Roſa Solis. Bloſſoms white, In moſſy mea- 
dows. July—Auguſt, Fx 


* 


„ 
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The whole ts ſufficiently acrimonidus to erode.the-ſkin. 
But Dr. Withering ſays, ſome ladies know how. to mix the 
juice with milk, ſo as to make it an innocent and ſafe application 
to remove freckles and ſunburn. a The j juice will deſtroy warts 
and corns. If the juice be put into a ſtrainer, through which 
the warm milk from the cow is poured, and the milk ſet by 
for a day or two to become aceſcent, it acquires a conſiſtancy 
and tenacity—neither the whey nor the cream. will ſeparate. 
In this ſtate i it is uſed by the inhabitants i in LP north of Sweden, 


f 


and called an " realy grateful food. ; 


HEXANDRIA. 


tg 0000990 eee an 
PONTEDERIA. Linn. Gen. Plant. en | 
Pontederia foliis cordatis, floribus: ſpicatic. Syſt. Na.” 3 
- PICKERELWEED. Blue Spike.” Bloſſoms blue. Common 
on the borders of ponds. and rivers. - Jul: 


ar TO rn” Gen Plünt. 371. _— * 
Lilium Fe jd pond; ah Pon tend L. rt ' corallis revolutic. 
Sytt. Nat. l + MLL | TIO. Ub 
* ed " Curl-fithered Lily. lebe Muse ſpotted 
with black. In Taunton, and 1 common in the Nate of 


2 


22 Qs oc Zanon , on 
Kd Tani 48 J Augüſt. | 3 1 
f Ein 913 
Lilium folii verticillatis, Aaribus ref zi, . campan ulatis. 
Syſt, Nat. . 2 
« TELLOW 54, po Bloſſoms below, with black ow” "on 
111 * i 12 
mon in wendg 0s. Jet vguſt. ; Mich * OI. | pa! 
| f t Kal Hic ME3 £1 inna 
Lilium 9 elo. Fore naue, corolla e 
o. 2 RN 4 I nen Þ x 
161 . G85 EAN RED LILY. 
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RED LILY. Bloſſoms red, ſpotted with ale Commor 
on borders of meadows. July. [ + gore; 104-218 


| UVULARIA. Linn. Gen. Plant. 573. wa od chm 
Uvularia foliis ſeſſlibus. Syſt. Nat. W ee 
BELLV OR. 8 weet -ſmellin g Solomon 8 Seal. Jacob's Ladder. 
Bloſſoms whitiſh. Common in wood land. May. 


The young ſhoots may be eaten as aſparagus. The's roots are 
nutritious, and are uſed in diet-drinks. 


* me of 27 Ft: 21119 -:7 


 ORNITHOGALUM. Linn. Gen, Plast. 377. 


Ornithogalum ſcapo angulo 5 diphylls, Pedunculis anbellari; 
ſimplicibus. Syſt. Nat. 5 


BET NL EST AR. Blofloms yellow. Comme in TI ifs land 
and amongſt buſhes: May 191 010440 


The bulbous roots are nutritious and. whole, It anke 
beautiful edgings for borders in gardennns. 


CONVALLARIA. Linn. Gen. Plant. 385. £190 
Convallaria foliis amplexicaulibus ren racemo terminali 
 Smphict ?  - Syſt, Nat. 3 

SOLOMON" SEAL. Leaves teat. _ are I lite 0 
embracing the ſtem, Bloſſoms white. Berries. red, or black. 
In rich wood land. May. Qt 

The young ſhoots may be eaten a8 aſparagus. The) roots 


| uy nutritious. 


[ee alin foliie ae Syſt. Nat. ALAN 3 


HAREWORT.. Adder, Tongue. One radical leaf; two » ſtem- 
leaves. Bloſſoms white. Berries red. Common amongſt 
buſhes 1 in moiſt land. May. ; 

_  In' this plant we have an inſtance of the wrong application 
of an es ;/þ name It is called I eee 5 TOs and miſtaken 


«JAY GN 


for 


. nd arranged. . i 


for one of the fern, which it n. * der dane in 
England. t toit 25 Sd 23907319 t. 


ELD 4.3 IS ; 1 (Hl 114 * 
L . 


 ALETRIS. Linn. Gen: Plant 387 
Aletris floribus erectis. Syſt. Nat. 


UNICORN. Bloſſoms white. On hi gh land in Killings i 
the ſtate of Connecticut. July. | 


1 is ld nv uſeful iniqhronk! tn 


. ...._ , ACORUS. Linn. Gen. Plant. 392... A 

SWEET FLAG. Spicewort. The leaves are thick ; narrow; 3 
two-edged. Bloſſoms An ee nf When 
y. M 161) 5 

The roots and bloſſoms are aromatic "=o 8 The 
dried roots are carminatiye. They are frequently grated into 
water, and given to children for pain in the ſtomach and bowels. 


The Turks candy a Wn 14 N aer are a | preſervative 
againſt" contagion; 1 


BERBERIS. TW, Gen, . Plant. 399. F 
Berben Pedtinculis Vacenſh i. Sylt. N * Nat. n 
rbk. Pappe. Buſh. Bloſſoms jen. Common. 

wa. 8-11 qÞ | 
The berries are uſed for pickles,” Boiled with ſugar, they 

form a molt agreeable jelly. They are uſed likewiſe as a dry 
ſweet· meat, and in ſugar<plumbs, ' An infuſion of the bark in 
white wine is Purgative. The roots boiled in lye dye wool 
yellow. In Poland, they dye leather of the moſt beautiful 
yellow with the bark of the root. The 1 inner bark of the 
tems dyes linen of: a fine yellow, with the aſſiſtance of alum.” It 
is aid,” that rye and Wheat will be injured by this ſhrub, at the 
diſtance of three or four hundred yards ; but only when it is 


7 e 
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in bloſſom, by meansoof the arina /ecundans/bewgyblown 


upon the grain, which prevents the ears from filling!” N 
8 Ts 1104 RVO Y VII. ATA. IL 
RUMEX. Linn. Gen. Planta 4 %r cnt 
Numex foribus hermupbroditist: valoulis intłgrir graniferis, 
ſoliis lanceolatis undulatis acutis. Syſt. Natonnt) Jo S,, 
CURLED Dork Ads! ) July. ln od 03 Disk 2i 21 


Rumex foribins: Bermaphroditis = > N *dentatis nudis, 
pedical planttreflexis: It. Nat. r Fade 

R ROH Bob About barns amd itt fields. Ib e- om. 

The roots of both theſe ſpecies are ſomewhat cathartic. The 
ſeeds are ſaid to have been given with great advantage in the 
dyſentery. The freſh * Toots bruiſed and made into an ointment, 


of ©) is decoction, cure the ich. 20! i 0 Ws ig bn 2 r 


? x m 


rn nich Bits eben St bogs. il ol) 
Rumex foridus e eee : valy 56 KAY nudis 
foliis cordatis S. acutis. Syſt. Nat. 
WATER DOCK. In. muddy bottom brooks. Not common. J uly. 
The Indians uſed this root with great ſucceſs i in, cleanſing 
foul ulcers. It is faid.they endeavoured to keep it a ſecret from 
the Europeans. Dr. W ithering ſays, he ſaw an ill- -conditioned | 
ulcer } in the mouth, which had deſtroyed, the palate, cured by 
waſhing. the mouth with a decoction of this root, and drink- 
ing a ſmall quantity of the fame decoction daily. 1 
Not having opportunity to examine this ks, „ 
D W. ithering's Botany came into my hands, the en. he 
, mentions, reſpecting g the American and Brit tiſh ſpec pecics, have not 
been particularly attended to. At the time it was examined,, it 
"appeared t to correſpond with the ſpecific, characters of Lines, 


C # 4 Ad 20 SS AIRS IF 
which are here given. 

- 8 } 1 x } — 
; ain Rumex 


* 
wy 
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Numer floribus dioicis, | folits oblongis ſagittatts, Syſt. Nat. 
SORREL. Common in old helds. June. vint''t Bene. 


MELANTHIUM. £1 Than, Gen. Plant. 410. 
Melanthium petalis unguiculatis. _ Syſt. Nat. 


9VAFFIDILLA, Bloſſoms N yellow. In moiſt ground. 
Not, common, Mey. e e | 


* 1 {3 CT" A 9 " 
$af% - &d g 1 RE R 
7; I 


tte nag ME DEOLA. Linn“ ende nada ods Hen 
M, wap a fol verticillatis, rams inermibus. Syſt. Nat. 
INDIAN CUCUMBER. Bloſſoms * iſh » yellow. . be ep 


wood land. June. n Wang 
0 -"T he roots, "which are of 3 conic em, are eſculent id of 


an 4 e "its. 73 Wu Indians made them a | Jr of their 


food. % TIA 2. L143 ih. 
*% * 


4 2 * 5 2 © Ya 4 1 oc 4. Ca. SOIS 433.25 F PN 3 / n 144 
i711 L nt i Arc POLLOTNIA. 2100 | on 
ALISMA. Linn. Gen. Plant. 41 8. 1 


Aliſina _ ovatis  acutis, re obruſe rrigonis. $yft. 


dat. 3 ng G — i. 1 
WATER PLANTAIN. Blofloms whits wich yellow antheræ. 
3 . wet places. wh wd r 
u HBPTANDRIA: 
MONO N 


k TRIENTALIS. Linn. Gen. Plant. 419. | 
7 rientalis fois, ARTE, tegerrimis. Syſt. Nat. Os 
' WINTERGREEN. Bloſſoms white. Common in wood land. 
lay. TN; un 
8 ocraxpz TA. N 
00) vs bus ln, videos os m ene oY * 
obe e RHEXIA; Linn. Gen. Plant. 423 6 03 vnacta 


\ Rhexia a ſbi 8 Mlibus Kent, Syſt. Nat. a 
548 ROBIN HOOD. 
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ob) "Leaves: m__ rp 7 0 W 
gtound. July. n e it eee . 


 OENOTHERA. Linn. Gen. Plant. 424. 


| Oenothera folus ovate—lanceoati blanir,, caule levi -fubvilh uh x 
Syſt. Nat. 
$UNDRoP. Bloſſoms in a kind of ſpike ; OY They 
open about eleven o'clock, and, commonly, not more than one 
on the, fame oye” In wet meadows. Jus: Ae 


Oquttheri hirta, 1. Ape glabis. Sl, Nat. 


z 1 


re 


e * \terpinatins a 3 vellow., . in old fields, 1. 

This plant is very generally known by the name of Scabious, 
and ſeems to have been miſtaken for the Scabiaſa arvenſis of 
Linnaeus. No ſpecies of Scabious has been found native in this 
par} of the country. 


EPILOBIUM. Ling. Gen. Plant. Wy | 
Eßpihbbium folis ſparſit lineari—lanceolatis.” | Syſt. Nat. 
WILLOWHERB. Stamina erect. Bloſſoms in a long diffuſe 
ſpike ; purple. By fences in moiſt land. July. 


Epilobium folits oppofitis lanceolatis eee dee petalis emar- 
ginatis, caule erecto. Syſt. Nat. 9 
MEADOW. vg. Bloſſoms reddiſh, Moiſt land. 
July. | 
VACCINIUM. . Linn. Gen. Plant. at 


The ſpecies of this genus are generally known,. and are too 
many to admit a particular enn 1 N e Na fol- 
lowing. are e indigenous.” e tori an Wet 
| Lan. 


2 
— OE — —- * K 5 ION a . 4 1 | — m 
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The Black Whortleberry. The Bilberry or Blueberry. Theſe 
ſhrubs are low when they grow on high land, but tall in 
- ſwamps. ' The Vite Whortleberry. The Red Whortleberry. 
The fruit of theſe ſpecies are agreeable to children, either eaten 


by themſelves, or in milk, or in tarts and jellies. The Choke 


I portlrberry. The fruit is unpalatable; but its great degree 
of aſtringency may, one day or other, recommend it to the at- 
tention of phyſicians. The Craneberry, or Maſiberry. Theſe 


berries make an agreeable tart. By drying them a little i in the 
ſun, and then putting them in a cloſe veſſel, or ſtopping them 


up in dry bottles, they may be kept good for many years. 
k TRIGTNIA. 


pol TON UM. Linn. Gen. Pons. 445. 


13 caule fimpliciſimo monoſtachyo, foliis ovatis in peti- 
olum decurrentibus. Syſt. Nat. 


Bro Snakeweed. - Bloſſoms: red. In' wet meadows. 
Wan 


gents. 


Polygonum floribus hemandrit tlg foliis lanceolatis, 


Atipulis ſubmuticts. Syſt. Nat. 
ARSMART. Vuter Pepper. [OR white. Common 
both in dry and moiſt land. Auguſt. 


It occaſions ſevere ſmarting when rubbed on the geln. The 


taſte is acrid and burning. It dyes wool yellow. Dr. #7ther- 
ing ſays, it cures little aphthous ulcers in the mouth. That 
_ the aſhes mixed with ſoft ſoap is a noſtrum, in a few hands, 
for diſſolving the ſtone in the bladder; but perhaps not pre- 
n cauſtic preparations of the ee alkali- % 


9 7 - 


ow i a 


The root is "=o to be one © of the eee vegenbl aſtrin- 


— 


Jfoliis lanceolatis,  ftipults ciliatts. Syſt. Nate. 


A in a ſolution of alum. 
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Polygonum floribus  hexandris, digynis, ſpicis ouato-oblon gre, 


14 4 


 HEARTSEASE: Spotted Arſnart. The leaves have a dark 
ſpot on! their upper ſurface, in form of a cteſcent. 5 . 


reddiſh white. Common about barns. Auguſt. 


It will dye woollen cloth yellow, after the cloth has been 


* 7 
* - * n 


©" Polygonum foribus 067 andris rig actors as lanceo- 
/atis, caule procumbente herbaces. "Syſt: Nat. = 

NO RAD Bloſſoms reddiſh white. Common by" woos 
road ſides. Jie eee, einen 


NN 


Polygonum foliis fag: gratis, caule aculeato. Syſt. Nat. 
SICKLEWEED. Bearded' Arſmart. Bloſſoms white, t tin ged 
with red. In wet meadows.” Auguſt. ts 


* 


Polygonum faliis cordatic, pouch volubili, foribu us. Plane | 


N Syſt, Nat. 


BLACK BINDIWEED. Wild Bean. Bloſſoms 88 white 
About barns and in corn fields. July Auguſt. 


EN NEANDRIA!. | 
MONOGTNIA. | 


LAURUS. Linn. Gen. Plant. 452. n 
| Laurus folus enervits ovatis utrin que acutis regis annuis. 


F e HOP 


FEVER BUSH. Bloſſoms yellowiſh. Berries fed. Comition | 


in moiſt land. May. 


This ſhrub is aromatic. A Baſt of the mall twigs 
Et an agreeable drink in flow fevers, and is much uſed by 


1 the country people. It is ſaid the Indians eſteemed it highly 


for its medicinal virtues. Laurus 


* botanically arruũ xe. 137 v2 [—_ Ar 


e n eriobus integrifque.” "Syſt. Nate b ti bs 
" $4S8$AFRAS. Bloſſoms greeniſh white. Cod! in loamy 
land. May. 


It is generally a ſhrub, but ſometimes growsinto A large tree, 
The leaves fall early. The bark of the tree is aromatic, and 


has been ſubſtituted by people in the country for ſpice. It is 
fad, that bedſteads made of this wood, will never be infeſted 


ee. YC TI TE 
e 
* 


with bugs. It is ſaid to be an excellent diuretic and diapho-— 
retic, and therefore efficacious in obſtructions of the . 


cachexies, ſcorbutic complaints and in the venereal diſeaſe. An 


infuſion of the bark of the roots makes a grateful drink. A 


very pungent, hot oil is extracted from it, which is ſaid to poſ- 
feſs moſt of the virtues of the wood. It has been exported in 
conſiderable een to ys Hort 4 Belg oil vea ih 


ws res DECANDRIA. 
Wesir 4 n 


by | „ 


2 narrew, Nun border. Corolla three petals. ſtanding in a pa- 
pilionaceous form. Vexillum very large; erect; ſlightly dividy 


ed into three ſegments. Alz narrow; obtuſe; as long as the 


vexillum. Carina none. Stamina ten filarhefits ; erect ; ſe- 


parate ; longer than the corolla. Abbe rgurbicllix Genen 
ovate; hairy. Stile cylindrical ; longer than the ſtamina. 


Stigma capitate ; ſending: off ſeveral Jong hairs. Capfiile ovatey 
five valves ; five cells. Seeds many ; ſmall. lu 


It is a ſmall chrub! Leaves ſpear-ſhaped, and do hot com- 
monly appear until the ſhrub is in full bloom. 'Bloflorns ift 


 tufts at the terminatian'of the branches 3 bluiſf purple, cloud 
1 : Hhh _ 28 


8 er ee The Cali, if ds any; 


Sc > 2 
* 
=; 
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ed with dark red. It makes an elegant \dppeariice: amotigſt 


flowering ſhrubs in gardens, On the. err of . 5 
W May. 


a 9H 146 ' MONOTROPA. Linn. Gen. ee 8 El 
Monarropa caule unfloro, fore decandro. Syſt. Nat. 

 B/RD9NEST.'| Bloſſoms yellow. TORRE I _ 
1 m of nes, «Ab July. 1 


161 


* 


Juss AA. Linn. Gen. .* NG ih 


09D PLANTALN. Rattle-Snake Plantain.... The germen 
55 within the corolla. The other characters agree with Linnaus's 
deſcription. The ſtems are erect, with only one or two ſmall. 
leaves ; five petals in the flowers. Radical leaves large; ovate; 
lightly indented z ſpreading on the ground. Bloſſoms in open 
ſpikes ; terminating 3 greeniſh white. In rich wood land. 
June. 

It is ſuid to cure the bite of a rattle- ſnake, by Wen the 
chewed leaves to the wound, and ſwallowing a quantity of the 
juice. It commonly grows plentifully near their dens. Where - 

ever theſe dangerous ſerpents haunt, nature ſeems ney 2 arm 
vided an effeQual antidote againſt their venom... A 4:08 


KALMIA,. Linn. Gen. Plant. 482. 


Kae fats ovatis, cor corymbit terminalibus. Syſt. Nat 
GREAT LAUREL, Wintersreen. Spoonbaunch. Bloſſoms: 
white, tinged with red, In —_— "nm wad ny 


July. F dt 
The Indians axe Gig a ſmall diſhes; ſpoon: you's 


ather.wteaſfils, out of the roots. They are ſometimes, employ» 
2 people in tha couptry far foriles e They 1 


? 


: ju 


7 


. *4 7 % 4 ; ö 1 * N | 
Mn 1 Gotamedlly orrahgeds' 7 83 


df a fot texture, and"caſfily .yvrought hen green but when 
thoroughly dry, become very hard andifmooth.”. Uader:icultþ 
vation it makes a moſt beautiful flowering ſhrub. 


Kalnia folus lanceolatic,” corymbis lateralibus. Sylt. Nat. 
WINTERGREEN., Dwarf Laurel. Toys. Lambhill.; It. is 
an ever - green. Bloſſoms eee. Common in ooh: wet 
land. june — July. DEE, 15 
If the leaves are eaten by theep, how prove Fa Some 
haye ſuppoſed, it is not owing to any poiſonous, but an indi- 
peſtive quality i in the leaves, occaſioned by the large quantity of 
reſin they contain. Others ſay, that, in many inflances, none 
of the leaves are found in the ſtomach; but evident- marks of 
corofive poiſon. It makes an elegant appearance, properly 
diſpoſed amongſt o er floivering ſhrubs, in a border. But its 
being ſo common, and the diſadvantage it uſually appears under 
in a wild. ſtate, have e its being introduced into gar- | 
dens. Le IOW 
N | ANDROMEDA. Linn, Ges. Plant, 48s... 8 
AndFomeda racemis ſecundis nudis, co rollis rotunde-qvatis 


Spd. Nat.;. 1-000 116507 +4 27 | 
: WHITZ PEPPERBUSE. "Race, e Dommon i p 


ſwamps. „ A 


C1 * , 


It is generally callel Oer, . is ; the Engl £6 name of 
the Salix viminalis of Linnæus, one of the ſpecies of. the Wil- 
bw. It is uſed for fiſh-flakes, and, as the wood is very hard 
and durable, is one of the beſt ſhrubs employed for that pur- 

1 13 eee 

-  GARDROB#- Bog ad and Fm dk ſin "OY in the 
axillæ of the leaves. Corolla ova e. Leaves lanceolate ; A. 
* TA H h h 2 ternate. 


| 
0 
| 


n : RARE — — 
* — 


ternate. Bloſſoms eee e er 2 ſoris und 
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* 


1d ib Pan O13 


n April — May. | 
ARBUTUS. Linn. Gen. 1 4889. F 
APbutus © aule errcto, foliis e integerrims, Bardts "} poly- 


ner Syſt. Nat“ f * N 5 ; SIP LY nnn FVI A 


Fo HERR. Checkerberry.” Plsftbms White. Berries fed. 
Common in pine and ſhrub oak land. It blooms in July and 
Auguſt, but the fruit-is not ripe until the r next ſpring. | 

It is in a very ſmall degree aromatic. The leaves are much 


celebrated by the common people as a diuretie and ſoweetner of 
the blood, but are of very little efficacy. It makes an ingre- 


dient in their diet-drinks. The berries are rather of an agree- 
able 5 anck! are ſometimes eaten by children in milk. Lanes 


14444 R 9 I; © EP, 
£ . 24 oy 


CLETHRAL Link. Gen! Plant. 489. 
arty PEPPERBUsH, A ſhrub. Leaves inverſely ovate :- 


* 


ſerrated. Bloſſoms in long ſpikes; terminating; white. Com- 
mon in moiſt land and faunpe- Jalx—ugulr. 2 
ELL PYROLA. Linn. Gen. Plant. 490. g 


Enyrola flaminibus adſcendentibus , piftills declinato. Syſt. Nat. 
CONSUMPTION-RQOT. ce White. In _ land; 


July.” : 


Pyrola 1 22 aher 3 Kanne pil Jon rectis. 
Syſt. Nat. 
RHEUMATIS 2 WEED. Bloſſoms pale red. In Hers and, 
It abounds near White- Mountains. 


It is faid to have been conſidered: by che ee an wy 
tyal hn in eee BY 


Neal 


iter | ENTREES n 
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FalskrIxE. The calix is a halt lia, of one 
haf; bell-ſhaped. Limb divided into ten ſmall, unequal, erect 
ſegments. Corolla five narrow, patent petals ; inferted into the 
mouth of the cup. Stamina ten ſubulated filaments ; longer 
than the corolla. Anthere oblong. Germen above; globular. 
Stile cylindricat ; ſhorter than the cup. Stigma capitate and 
Jagged. Capſule globular ; three cells; three valves. Sceds 
many; ſmall; o vate. 

The ſtem is angular; reclining. If the ad) touches the 
ground it takes root. Leaves ſpear-ſhaped ; entire. Bloſſoms 
on-ſhort-flower-ſtalks riſing from the axillæ of the leaves; deep 
purple. In wet mn. and on the borders of ponds and 
rivers. July. _ 

This plant, if, it be eaten in \ Fre g quantities, will . ion 
abortion in all kinds of herbivorous animals. It is frequently 
mowed with meadow-graſs, and ſeems to be grateful food in 
the winter to- alk ſorts of cattle. But in ſome inſtance it has 
deprived farmers of almoſt all the increaſe of their ſtock: in the 
ſpring. Thoſe who are acquainted with its baneful effects, are are 
careful to ee it from their ha Y> when they rake it. 5 


perv ve 
STHRAG A. Linn. Gen. Plant. * | 


5 axif1 * fallis lanceolatit den ticulatl, is, caule nudo 2 paint 
foribus ſubcapitatis. , Syſt. Nat.. 6 


GOLDEN SAXIFRAGE.. Bloſſoms rediſh.. 


BHC ff Na 

16 2 dies 10433 
1.1 15111 + * ane RTT NI. i, Sbaas 3d of 5v%-; 
Jo - CUCUBALUS.. Linn. Gen. Plant: geen na 20 
c denken, calycibus \ſubgloboſis glabris, reticulata- — * cap. 
Hage kee, corollis ſubnudis. Syſt. Nat. 


LE Ih & 


CAMPION. 
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CA Bladder Beben. Balla. eee ; 
On a borders of fields in Lynn. | July. S901. Av 


2 | a * f 01-5150 * - 
. 1 STELLARIA. Linn. Gen. Plant., 285 


F "2 tellaria foliis linearibus integerrimis, floribus, . 

Syſt. Nat. | 5 © 4 5 & e 

b STITCHWORT. . waere in panicles + White. Amongſt 

ARENARIA. Linn. 88 Plant. n 

' Arenaria folirs filiformibus, . amen — 
Sytt. Nat. | 


Leer Bloſforns tediſh white. Oi the L tore 
Auguſt. 


Arenaria Ali ots ner vgſis ſeffilibus acutis. "Syſt. Nat, 
 SPURRY. Bloſſoms white. In wood land. July. 


— 


PETA YNIA.. | 
OXALIS: Linn, Gen. Plant. [| 5555 
| Oxalis ſcapo unifloro, foliis mat radice ee article 
Za. Syſt. Nat. | ntl 
moo SORREL. Cuckow-Bread. Sour 7. refeil. In rainy 
weather the leaves ſtand upright, but in dry weather they hang 
a 40 Bloſſoms yellow. In ſhady places. May Auguſt. 
r. Withering ſays, the expreſſed juice depurated properly 
Ae and ſet in a cool place, affords a chryſtalline acid 
ſalt in conſiderable quantity, which may be uſed wherever ve- 


getable acids are wanted. The London College directs a con- 


ſerve to be made with the leaves beaten with thrice their weight 


of fine ſugar. The juice is gratefully acid. An infuſion of 
the leaves is an i 5) xo in ardent fevers. FEY 


| $4 


 bofanica lily arranged.” 4 44 


A + SPERGULA:// Lint. Gen. Plane, ma: 27 17 
probs folits verticillatis, floribus pentandric. 51. Nat. 
PINEY. Spurry.. Bloſſoms white. In cultivated [ati 

eſpecially among flax. Auguſt, rde 

DE cAG HII. 
PHYTOLACCA., Linn. Gen. Plant. 521. 


Pbytolacca ſhribus decandris.. Syſt. Nat. 1 Nee 

GARGET. Cunicum. Skoke. American Nightſhade. Bloſ- 
ſoms white, tinged. with red. Berries Black. Common by 
road ſides. July. bs 
The juice of the berries gives a fine W tincture to paper, 
but it ſoon fades. The berries are employed in dyes by the 
country people, but the colours are not laſting. They would 
make a moſt beautiful purple dye, if ſome method could be 
found for fixing the colour. The roots are emetic and cathar- 
tic. An ounce of the dried root, infuſed: in a pint of wine, and 
given to the Nan of two. ſpoonfuls, frequently operates very 
kindly as an emetic. In ſome caſes it is preferable to moſt other 
emetics, as it hardly alters the taſte of the wine. The roots are 
applied to the hands and feet in ardent fevers. Farriers give a 
decoction of them to drench cattle;, and apply them, in form 
of poultice, for diſcuſſing: tumors. The young ſhoots boiled; 
are hardly to be diſtinguiſhed: from ſpinach, and are nutritious 
and wholeſome. Poultry are fond of the berries ;. but, if eaten 
in large ne will. give their fleſh. Mengen flavour. 


 DoDECAN DXA": 

8  MONOGTNTA.. Shi Poa 3 112d "24; Lake tl. 
| eee Linn, Gen. Plant. 531. wr 
— follis cuneijormibus floribus feffilibus.. „ n 
" PURSLANE. The number of the ſtamina are inconitant: 
Naſſoms yellow. In corn- fields. july. ks. © 
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It is eaten as a roche. and We e e as * in- 
Secior to aſparagus. | 


: Po 


LYTHRUM:\ Tin.4 Gen. "Ry 532. 


ytbhrum foliis alternis n foribus See. Spit 
Nat. 


va g 2 Bloſſoms purple. In wet land. 
Den 31% bog bes; 4 


SO OT ESI ET YH... TY 


rf EL 
10 iht Linn. Gen. Plant. 534. 28 bl Face 


A lerimonia folis caulinis pinnatis : foliolis undig que; ſerratts 
8 minutes jnterſtinctis, fructibus Hiſpidis. Syſt. Nat. 
- | -4GRIMONY. The number of ſtamina from five to twelve, 
Bloſſoms on long terminating ſpikes ; yellow. By fences. July. 

It is faid the Indians uſed an infuſion of the roots in inflams 
matory fevers, with great ſucceſs. | Dr. Hill ſays, an infuſion 
of ſix ounces of the crown of the root in a quart of boiling 
water, ſweetened with honey, and half a pint of it drank three 
times a day, is an effectual cure for the jaundice. He adviſes 
to begin with a vomit, afterwards to keep the bowels ſoluble, 


and to continue the medicine as ow: as wy ren, of the 
diſeaſe remains. | 7 | 3. 8 


Cs. 


ICOSANDRIA. 
' MONOGYNIA. 


PRUNUS. Linn. Gen. Plant. 546. 


Specific deſcriptions under this genus, as well as that of the 
Vaccinium, are, for the ſame reaſons, omitted. The trees and 
ſhrubs found growing ve are r by the n 
Names. 


Kon e eee AL 9; 
N22 42 \ i» Batamcally arrange. 449 


The Bracb, or SeaSidt Plumb. There are ſeberal varieties 
of this: ſpecies growing plentifully- on $ Plumb- Hand. The 
truit of ſom of them, when fully ripe, is well-taſted.” They 


are eaſily propagated in gardens, by planting the ſtones in a mix- 
ture of beach land _ Yoon, . will e fruit i in two or 


three years. 11 4201; | 

The Black Cherry: 75 ree. It is common, grows arge and 
| ac wood, which is ſmooth and hard, is uſed by cabinet- makers 
in many kinds of work. They have the art of giving it a ſtain 
which approaches the Solon of mahogany. The fruit is rather 
indifferent in its natural ſtate, but might probably be greatly 
improved by cultivation. It is infuſed in rum and brandy for 
the ſake of giving them an agreeable flavour. An infuſion or 
tincture of the inner bark is given with ſucceſs in the jaundice. 
The Small Bloc Cherry. The tree is ſmall and thrubby, 
and the fruit not ſo well flavoured as the large black cherry. 
The Black Choke Cherry. A low ſhrub. The Large Red 
Cherry. A ſmall tree. The Dwarf Red Cherry, A very 
low ſhurb. The Red Choke Cherry. A ſhrub. The Small 
Pale Red Cherry. A ond W and the fruit hard and ill- 


The laſt· mentioned cherry tree RET where land has 330 
<cleared, in the new plantations near . bite- Mountains, but 5s 
rarely, if at all, found i in the foreſts. Some have aſſerted, that 
this ſpecies of cherry tree is not found in chat part of the coun 
try, except in places where the native growth has been deſtroyed. 
In land, where there is no kind of cherry trees after the old 
growth, which conſiſts 'chiefly of ſpruce, pine, beach and 
birch, (exceedingly tall and large) has been fell and burnt 


on the * there ſprings up, the next ſurnmer, an immenſe 
n 111 OTE 9 number 


4 


1 
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number of theſe cherry trees. By what mans are they pro- 
duced ? The doctrine of equivocal, or ſpontaneous generation, 
has long been exploded, - Nature has not formel the. ſeeds: fot 
being wafted by the wind. Can it be ſuppoſed ſuch vaſt num - 
bers were ſcattered by birds? Or, upon this ſuppoſi tion, is 
there not difficulty in conceiving, that neither the long period 
of time which moſt of them muſt be ſuppoſed to have laid in 
the ground, nor the intenſe heat, occaſioned by burning ſuck 
prodigyue piles of wood, ſhould deſtroy their wn youu? ? 


Der js Atty 
CRATEGUS. Lian. Gen. Plant. gag 200 ib 


0 r. folits cordatis repundo 3 frravis ghar 


" HAWTHORN. Bloſſoms 3 Fruit red. e land: May. 


8g © <4 +4 


It is ſaid that an ardent ſpirit: may be. diſtilled from the fruit. 
Crate#gus foliit lanitoloto-ooaris Aue enn ram Mr. 


a 10. Syſt. Nat. | 
_ THORNBUSH. Blofloms white. F ruit el. Common i in 
hedges. May. 8 le ln | 1 T's Auen V1 


* PENTAGYNT4: # e San bf 
pyRUs. Linn. Gen. Plant. 5 50. 

Pyrus folus ſerratis, foribus corymbſis. Syſt. Nat. 
BASTARD PEAR, Juniper. A ſhrub which blooms very early 
in the ſpring, commonly | before other trees are leaved out. Bloſ- 
ſoms white. The fruit is rediſh, ſinall, nearly round, and well 

taſted. It ripens in June; but birds are ſo. fond of it that they 


rarely ſuffer it to remain until it is ripe. It is eaten by chill 
ren, in milk. Common i in moiſt land. 


4 . 591 


r SPR EA. Linn. n. Gen. Plant. 890. 


3 


Siræa. Gli lanceolatas, cbinfix en 2 lo. ape. 


Sit . 


| race mas. Sylt. Nat. 1 | : 74.87 MEADOW | 


8 e ral errenged. AA 

Aer overt. Bloſſoms, white, _— 
weilt paſtures. Auguſt. 

| Spiraea falits lanceolatis inzqualiter ferrari Ae romen . 
foribus duplicato-racemofis. Syſt. Nat. Sy 

_ QUEEN or THE MEADOWS. Bloſſoms red c or Fark. In 
moiſt paſtures . July—Auguſt. 

%  POLOGTYNIA. 
ROSA. Linn. Gen. Plant, # 4 EP 

Roſa germinibus globoſis hiſpidis, pequnculis fubb Midi, caule 
aculeis ftipularibus, petialis aculeatis. Syſt, Nat. 8 

WILD ROSE. Dog Roſe. Bloſſoms red. 007 pale red. 
Common in moiſt land. June. 6 

The bloſſoms gathered before they 8 and dried, are 
aſtringent; but when full blown, are purgative. This ſpecies 
is generally preferred for conſerves. A perfumed water may 
be diſtilled from the bloſſoms. The pulp of the berries, beat 
up with ſugar, makes the conſerve of hepps of the Landen 
diſpenſatory. The dried leaves of every ſpecies. of roſe have 
been recommended as a ſuſtitute for India tea, giving out a fine 
colour, a ſub- aſteingent taſte, and a Srateful ſmell. 


an 


RUBUS. Lok Gen. Flant. 7 %/ 
Nubeis alli gumato=pinnatis ternat! Wie. eee, gi 
olic canalioutatis? Syſt. Nat. | 


"RASPBERRY. Bloſſoms wikis: "0 pale red. Conne 
by ſtone walls. June. e055 


Phe fruit is :ſub- aeid, Dr IA a extre ty ng" Af it 
be; made into. Gweet-meat; with, ſugar, or formenged with wing, 
the flavour is improved. It is caten/in milk, and with cream 
N Px. Withermg lays, it . the tartarqus con- 
ar I 11 | _ cretighs . 


\ 
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| Rubus ro ternis ae fubrus ment A aul, late, , petiali 
teretibus. Syſt. Nat. AS, tans... 0 


BRAMHBLE. Upright Brier.  Blofſoins white, Berry dark 


$229 LK i] FINITE? 


brown. In hedges. June. e 7 * _ 1 


Rubus folis ternatts ſubn dis: a  lateralibus ; bilobis , Caule acu 
keato tereti. Syſt. Nat. 18 ac 

SMALL BRAMBLE. Blackberry Brier. Deals. Bl offoms 
white. Berry black. Common! in old fields. Jane. : 


Rubus Foliis 8 _—_— cernati ene Coats cho: 2 acu- 
Tearis.” Sylt. Nat. l L 

SOWTEAT. mail Bloflomis Os Fa black. Ia 
yg and by fences.” May—June. To 15 7 

The fruit is pleaſant to eat, and communicates a fine N 
to red wine. It is frequently infuſed in brandy and rum. The 
green twigs are ſaid to be of . uſe in en g Rs fille 
and mohair black. 


Rubus foliis di gitafis FOE quinis 0 caule i; inormi. 
Na Nat. -*.: TH 4. 
' SUPERB RASPBERRY. Bloſſoms 8 in bas petals 
eg antheræ yellow. Berry rediſh yellow. In high land 
on the declivity of hills. It grows plentifully in the En- 
; tation at the northward. June—September. aller anoft 
The fruit is much larger and more delicious than the com- 
mon raſpberry. It is eaſily cultivated i in gardens; and the large 
' fize of the leaves and bloſſoms give it an elegant appearance. 


Ripe fruit and bloſſoms are  cottimanly found on the ſame pani- 
cles. : Rubur 


nn — arranged. 12 Rl 433 
 Rubus” 0 ies cordatis lobatis, cal aculeato. _— 
Wants Syſt. Nat. 
© BLACKBERRY- Bloſſoms Wer" grin . | Commonir in 
old fields. May. © n ITS vg 
The fruit is well taſted. Children are fond of thier i in \ milk. 
They are infuſed in rum and brandy, and give them a flavour 
W W to that of black cherries. 


ERAOARLA. Linn. Gen. Plant. 558. 


Fragaria gell, Is reptans. ; Sylt. Nat. 1 
7 STRAWBERR . Bloſſoms white. . . Berry red. In FAS ben 5 
paſtures. May. 2 
I' be fruit in its uncultivated ſtate, if the ſoil be rich, is large 
and well taſted, but may be greatly improved by c culture. The 
white fruited, double flowering, and other varieties, are pto+ 
duced by-cultivation,”. It is ſub- acid, cooling, and may be eaten 
in large quantities without offending the ſtomach... Dr. Vi- 
thering ſays, they promote perſpiration; impart a violet ſmell to 
the urine, and diſſolve the tartarous incruſtations upon the teeth. 
People afflicted with the ſtone or gout have found great. relief 
by uſing them very freely. He ale, ſays, he has known con- 
ſumptive people cufed by them. They are univerſally eſteem- 
ed almeſt delicious fruit, N eaten wan or Aok lügen Or 
Fi. Nm oer R Miele 


POTENTIELA: Linn. Gen. Plänt. tans. 
Potentilla feli pinnatis ſerratis, caule repente. Syſt. Nat. 
MARSH T ANSEY. eee Bloſſoms bete Borders of 


marſhes. June. 0 4 unn 
Pbtentilla filiis quinatis, ARS repente, pedunculfs "uniforis... 


CINQUEFOLL.. 


”— 


454 Mr.CUTLER's Aecaunt of indigenous Vegetables, 
cmgretoti. \Fiveſnger: Blodlrns yellow, mold fields, 


June. 


At is mildly ads est und antiſeptic: - 9 . it is 
uſed as a gargle for looſe teeth and ſpungy garen. tt 


cron. Linn. Gen. Plant. 561. a Be 

Geum Aoribus erectir, Jfraftu ene 1 n uncinais mats 
foltts ternatis. Syſt. Nat. 

BENNET. \Comman Avens. Hen Ne Bloſſoms white 
or yellow. By fences and borders of fields. July. | 

Dr. Withering fays, the roots gathered in the ſprin g. before 
the ſtem grows up, and put into ale, give it a pleafant flavour, 
and prevent its growing four. Infuſed in wine it is a good ſto- 
machic. When it grows in warm .dry ſituations, its taſte i is 
mildly auſtere and aromatic. | 


Geum floribus eee buen F e * 1@r1 ibis Hh 
_ Syſt. Nat. | 

WATER AVENS. Throatroet. Goal, Blofloms pur pit 
In boggy meadows. May. 17 

The root is powerfully 8 A enen of. it has 
been uſed, with good ſucceſs, as a gargle, and a drink, in in- 
flammed and ulcerated ſore throats, and cankers. It is faid, 
that the powdered root will cure tertian agues, and that it is 
mw uſed by the Canadians for that purpoſe. 


| POLYANDRIA. 


e MONOGYNIA.. 
ACTA. Linn. Gen. Plant, 568. 


Aﬀtea racemo ovato, fruftibus baccatis. Syſt. Nat. 


CHRISTOPHER. Baneberries. Bloſſoms white. g Berry red. 
In wood land and ſhady Places, . | 


Th 


- "botarcally amiga 485 


| The berries are excredingly poiſonous: Dr. Mirbering fays, 
the plant is powerfully repellant ; and that the root is uſeful in 


ſome nervous caſes; but it muſk be adminiſtered with: caution. 
It is faid, that toads, by the fertid en of TI, 
reſort to it. t 73-7 27 > 4 : 4 


SAN u anz. tan Gen. Punt. e 
BLOODROOT. Puccoon. . Leaves roundiſh ; deeply indented. 
stems naked; ſupporting ſingle flowers. Dae White. In 
rich wood land. April. 

When the freſh root is broken, a juice ies, in large drops, 
teſembling blood. The Indians uſed it for painting themfelves, 
and highly eſteemed it for its medical virtues. It is emetic 


and cathartic, but muſt be given with caution. An infuſion 


of the root in rum or brandy makes a good bitter. If it be 
planted in rich ſhady borders, it flouriſhes well in gardens; and 


the large leaves and bloſſoms make an e appearance ſoon 
after the froſt is out of the uud | 


1 - EHELIDONIUM. Linn: Gow Plant.” 572. 

; "Ghelidening Pedunculis umbellatis . Syſt. Nat. 

amongſt rubbiſh. | 5 June —Auguſt. 

... This plant is very acrimonious, "The juice deſtroys warts, 
and cures ringworms. Diluted, with milk, i i is fad to 84 
| white opake ſpots upon che eyes. 


 EELANDINE. | Bloſſoms yellow. Common by fences and 


| SARRACENIA. Linn. Gen. Phage: mY 
Sarracenia foliis gihbis. Syſt. Nat. 
, SARRACENE. Side- Saddle F Inver... £ 1 alben ene Plant. 
"he Jeaves are abular,” - ſomewhat reſembling | che! horn of an 


ey 


uy #7 4 | 
o inverted. "The 1 AB at the, to p 18 horizontal and circular, 
- * with 


IT Wl 
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Wich e broad patent, foliaceous appendage, extending two-thirds 


of the way round it. A ſimilar appendage runs down the con- 


caye fide to the root. The cavities of the leaves are large, and 
generally contain a quantity of Water. They ſeem to be de- 
ſigned by nature for reſervoirs, from which the plants may be 


-conftantly ſupplied with moiſture... The ſtems are erect and 
naked. Bloſſoms fingle, terminating and reclining ; ; petals 
red; the ſtigma, which covers the diſk, rediſh green. In 


moiſt land eſpecially 1 in fens and quagmires, LIE 


* 


 NYMPHAA. Linn. Gen. Plant. 379. 1 
 Nymphea calyce mag no pentaphylls. - Syſt. dige: 


WATER YELLOW LILY. Toad Lily: "Blofſoms 0 * 
— and rivers. June. s 3 T Et 30 4. wt 


— 


Nymphes fohiis cordatis . calyee Res 770 1 . 
Nat. 


POND L. LILr. * tk Lit "= Rlofſors white. In bende and 
.rivers. July. 


The flowers open about ſeven in the morting, 40 cloſe about 


four in the afternoon. A conſerve is made of the leaves of the 
bploſſoms. The roots of both ſpecies are much uſed, in form 


of poultices, for producing ſuppuration i in boils and painful tu- 


mors, and are very efficacious. The root of the water yellow 
lily is generally preferred. Dr. Withering ſays, the roots of 


the pond lily are uſed in Ireland, and.in W n! of Jura, to 


dye a dark brown. 


9 


BIXA. Linn. Gen. Plant. 581. 


i B48 wo0D. , Bite W 00d. Suggumug.. "The ſtig gra 1s 5 quadri- 
Kid. Bloſſoms is white, N In | woods. 3 Not common. July. 


FL {IKE | 1553-433 © Ta. &nt# 


This 


+ „ 


N | 0 


* * 9 « 4 2 > | & 4+ r * 1 
„ +%\ 3 1 * 1 | . L * * 1 L 
* * a ® 


This tree is of a middlin x3, uche wood yery white and 
foft. When it is \periectly dry it it fois on on he water like cork. | 
It js uſed by tarners TN g bow 85 trenchers ark diſhes. 


42000. 21 1K. 4 8 #44446 ti 


cis Tus. Linn. Gen. Plant. 598. e 

Ciftus herbaceus exſtipulatus, "eng omnibus alternis ho nceolatis, 
catile” aſcendentr- Syſt. Nat. 
, AMERICAN C1STUs. Little Sunflower. Bloſſoms yells and 


LET * 


the dilk commonly turn towards the ſun from "ME until 
night. 5 —— paſtures. June. 


e Anus A eee e 
ee 4¹⁴ necbar uit race, baun is cilia bh 2 4 "9h. 
COLUMBINE.” Honey. ws Bloſlor he Amon melee 
in dry land. May. * oh anne! Werd. NWA 1 N 0 88 


Cultivation renders it Loy in jet to any of > wg 33 


colambines. It makes an elegant appearance ee them, 
and adds to the variety in flower - bord 2 080 bo 


NIGEILI A? ? Linn. . Gen, Plant. 3 


LAI Sf A+ 


GOLDENTHRE(D. N Meuth Root Mi The: number of petals from 


GAIT EN ri 


five. ta ſever; Sx commonly. fax. 4 Necla r ia 1 2 .cups 4 f & if ſup porte ted 


6 IS % WA & $:% IJ 8 >\ \ 3 5; 22 1 eren 
On 


ament nearly as long as thé ſtamina, Germina from three 
to o ſeyen commonly HH . öl rern ene net 

The roots. thread-ſhaped ; running ; bright 1 Leaves. 
grow by threes; circular ; ſcolloped. Stems erect; naked. 
d B W NN ty a. WARE: WON. 
May. : e Can Sage) Ws 
The rock war 


oy * w Ero | 
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t 593571 hy FoET CSN ” Hiern 7% 2911 215 
ANEMONE. Linn. Gen. lant. 6 4 . 
15 (11774 3: 143 -\ VI Th 1 (fe 18 

Anemone fo Ri. trilobis i integerrimis. Syſt. IE 


HRT , 
LIVERWORT. Bloſſoms 2 5 tinged Wich Ty In 8 
i. 4 2 : 17 #13 i 


| N ttt N 8 TH ASI in * 
— pedunculs ee ſeminibus Heer, Bibel. 
Syſt. Nat. r ret n * > A : " N 
E ANEMONE. Bloſſoms white, Amongſt buſheg, and 
| 1 O D HTHCFEO d SHLD Sets 
in ſhady places. May. 


Chef 3 ” 7 ws 


2027 .comutrq vit al Jogia 


Anemone Je acutis, Holols fail caule unifloroe. Syſt. 


Nat. 1 ; 
WooD ANEMONE. Bloſſoms white, tinged with purple. le. In 


- - * 


woods and newly- cleared land. May. BY 


1127: 21 CLEMATIS” Linn. Gen. Plant. 6166. 

Clematis folus ternatis, foliolts cordatis | ferrata-angulirir A f 
dentibus. Syſt. Nat. % 1 hben gong! 

* TRAVELLER'% JOY. Fig 7 Bower! Bloſſoms White. Banks: - 
of brooks and river's. ' July. ni Gin n of blu ban 


| RANUNCULUS. "Lian. Gen. Plant. 61g. 
' Ranuniculus ou obits radicalh bus reniformibus crenatis fubbbatis,, 


87 Fit 


caulinis tripartitts lanceolotis Integerrimis, caule multifloro. Syſt. 


Nat. PASS 1 850 v7 > \ 4 * en 14385 0 
PILEWORT. B ur wort. erer yellow.” ha. fences. | Sep- 2) 


tember. 1 837 — TS 8 Pg $44 Ln iobouf 124d 44001 ail 4 


# 


* ＋ 


744 „ 


Ranuneulus  foliie 3 „ e Fr 
caulinus d, ortatis dentatis, caule multi ifloro. Syſt. Nat. _— 


+ Wi3 Ll 


Rob. Buttercup. Goldilocks, Bloſſoms yellow. Com- 
mon in moiſt paſtures and fields. | _June—July.. Fg a 


The whole pants is acrid. The legs cape bet ch path 


SLINGS 1 17 


1 ene e e FAT . * 45 


Fan Linn. Gen. Plant. 625; 
| e BouTs;" Cowſlips: \Marſh Marigold: Stems branch- 
pry Leaves kidney-ſhaped. Blotioms . In e 
N 1 places. April May. Fol 

Many people eſteem ĩt a ak pot= Nat Dr. 1 2 6 
the flowers gathered, and preſerved in ſalted vinegar, are a good 
ſubſtitute for capers. The juice of the flowers boiled, with 
the addition of alum, ſtains paper yellow. It has been ſuppol- 
ed, that the remarkable yellowneſs of butter in the ſpring, is 
cauſed by this plant: but Boer baave ſays, if cows eat it, it will 
occaſion ſuch inflammation, that they generally Gi. 


en DIDYNAMIA.. 61115024 6h 
7. oO SE 

 TEUCRIUM. Linn. Gen. Plant. 625. 
Teucrium Folits ovatis inæguoliter n nac t ones 
2 Syſt. Nat. e 


+ -GERITANDER. Wood Sage. Bloſſoms white, ringed with . 
A Near Dummer Academy. Not common. Jay. 
Dear, H ener f Linn. Gen. Plant. 629. 776 
e | Alo ihus Hicatis: verticillis ſubpedicellatic, Folie pe- 
ale, ctordatis/dentato-ſerratis.., Syſt. Nat. 
C α,]zu“. Catnip. Bloſſoms pale nes. or blue. About 
"bir and fields. July. 10 n 65334 1 203% TN 2017 | 11 by oy > 
An infuſion of the plant; er of the bloſſoms, is'grate- 
fl to the ſtomach, and a mild carminative, but of no great 
: efficacy. Dr. Withering ſays, an infuſion of it 1s deemed a ſpe- 
cific in chlototic caſes. It is moch uſed by the country people 
1 here in the ſame caſes. | Cats are remarkably. fond of this Plant. 


A Mr. Miller toys, they eat it until it produces a "kind 'of, drunk- ; 


-  £nnel 5, and then tear it to pieces with their claws. 
BF * 1 2 BETONICA. 


1 
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BETONICA. Linn. Cen. Nan. 831. 
Batonicu pica e e n Wi ir 
e ? Syſt. Nat. os 
HEAD BEToNrY. The middle fegment of the lows lip ob FR 
hloſſom is toothed. F e Woods t waar July 
3 | 
Dr. Withering ape the Keck wie en my 
leqps e ing that it is DAN arp b 
0 5 7 ene e N 


MAN THA. Linn, Gen. Plant. 63 15. . 


Rin nv frre 4 


1. 4 | 
105 


Mentha floribus ſpicatis > folic oblan g's 7 0 
HORSE MINT. e duk. Tk A and in wet mea- 
dows. July. eb * N d 


Mentha ſpicis Alltaris Wee rue falls 22 SiFratis 
0 efflibus. Syſt. Nat : 
"SPEAR MINT. Bloſſoms Co! nad woot In moiſt ground 
pronto ang” 
It hasa a flavour as Horſe Mint, 5 
preferred. for culinary and medical purpoſes. The juice of the 
leaves, boiled up with ſugar, is formed into tablets. The leaves 
make an agreeable conſerve, The diſtilled waters, both ſimple 
and ſpiritous, are generally eſteemed pleaſant. The eſſential oil 
and . diſtilled waters are conſidered: as carminative. 3 are 
1 gigen with fucceſs for removing ficknels at the ſtomach. | 


; 1 5 ribus copizatie, / oliis ovatis  ſerratis n os 
minibus. © Tak ieripus. yit. Nite 


4 JC 2? 4 SFr 


a 8 Th * na . bh W and. rivers. 


N 


butic. 


lunanicalh arranged. 461 


| Mentha e vertieillatis, faliis ouatis: 1 . 
aathe bigs fubteretibus repentibus. gyſt. Nat. 
 BENNFROFAL. Stamina pale purple. In paves and. els 
July—September. 
The expreſſed. juice, with ſugar, is given, in the beeping 
cough. An infuſion. of the ae 009m) 2506" ue 
ear. and are preſeribad in hyſtarical caſes. 


GLECOMA. Linn. Gen. Plant. 634. 

Slcoma Holi reniformibus crenatis. Syſt. Nat. | 

ROD yr. Gill. go-Over- the=Ground. Robin run cay. 

A decoction of the leaves is eſteemed by the common peo- 
"pt remedy for the jaundice.” Dr. Wrthering fays, the leaves 
are thrown into the vat with ale, to clarify it; and give it a fla- 
your : and, that ale thus prepared; is. often dran as an antiſcor- 
The expreſſed juice: mixed with wine, and applied 
morning and evening, it is: ſki; weill duſtroy white fpecks 
Horſes eyes. The plant is alſo ſaid to be hurtful to. ons.” if 
they eat it in large quentitics... e e eee 0A 


GALEOPSIS. Linn. Gen: rb 197. s 
Sang intermodirs cuul. ane alf, 7 u, 
fem Subcontiguis.” SyſtY Nat. 1 et 
 ALLHEAl., Hemp-leaved a AO. Blaſſom pup 
- Ry che rod. de. Glonegfter.... Auguſt.” 
| STACHYS.. Ling Gen. Plans. PARA 
Sfaabyr uenticillis faxflarys z flit curdatis E PER Nat. 
 CLOWNHEAL. Hedge Nettle. Bloſſems puuple, ſpotted with 
e. Buy: fences and amongſt bushest July-Auguſt. 
Itehasi fotidaſinell and tnads art t | denſond * 


ee eee, rad? Awtas 
MARRUBIUM. 


0 


| N ky mY _ TP, A . 
Mr. CoT1 er's Hecbunt f mdigenous Vegetables, 


 'MARRUBIUM."\ Linii: Gen. Plant. 6%. 
Mor W dentibus calycinis ſetuceit untinutit. 8 yſt. N. At. 


eh HoREHDο D. Bloſſoms white. By 1 tides, nw” FOG 
rubbiſh. _ July. __ Mae 


— * 
0 


ag. r. Withering obſerves, that it was a «favourite medicine with 
the ancients'in obſtruftions of the viſcera.—In large doſes it 
looſens the belly. He ſays, that it is the principal ingredient in 
the Negro Cz/er's remedy for vegetable poiſons. That a young 
man, who had occaſion to take mercurial medicine, was thrown 
into a falivation, which continued for maore than a year... Every 
method that was tried to remoye it, rather increaſed, the com- 
Plaint. At length Liunæut preſcribed an infuſion of this Plat, 
* the Kaen got well ; in A ſhort time. : 


» 4% n N 8 36 — n 


LEONURUS. 22 Gen. Plant, 6414. 0 
ee foliis caulints: lanceolatis trilabir. Syſt. Nat. 
 MOTHERIWORT: . Bloſſoms jars ri Amon ng: ne Jn 


. e. F 5 } 1 
TLeonurus prog ovatis lanceolati Iu forts, 2 Us FE fil 
bus ſpinoſis.. Syſt, Nat. ; 


AR RUB. Lion's Tal. Bloſſoms rediſh, By! Kndes in 
moiſt land. Not common. July. ee Ae 


1 7.338 


| © ORIGANUM. Linn. Gen. Plant. n 


Origanum ſpicis ſabrotundis pamiculatis 8 2 
mm longioribus ovatis.'' Syſt. Nat... © 1 
WILD MARFORAM." Bloſſoms purple. Amongſt brambles 
by fences. x, 154 

It is warm and aromatic. "Dia Withering PR the effential 

Lil is ſo acrid that it may be conſidered aàs a cauſtic, and is much 
uſed with that intention by farriets. A _— cotton wool moiſt- 


inn 
* 


© 4 wi. 28 4. \ | _ ened 


ened * it, and put into the hollow of an aching tooth, e. 
quently relieves the pain. The dried leaves make an. m— 
ingly grateful tea. The: tops of the plant dye. purple.” 


DRACOCEPHALUM:. Linn. Gen. Plant. 648. 


Dracocepbalum Jane een, Your. Lanceolatis ferret. 
Sy Ione" 
DRAGON HEAD. The middle e * the "ROM hp the 


largeſt ; intire. Bloſſoms . FAA red 1 White... By 
ſtone walls 3 in Dedham. July. 1%, OO IN 


12! {1-TRICHOSTEMA'? Linn, Gen. Plant: r 
 Trichoftema flaminibus longiſſimis exertis.' Syſt. Nat. 
' WILD LAVENDER: Great Pennyroyal: The upper lip divid- 
ed into tyo erect ſegments ; compreſſed. The lateral ſegments 
of the Her lip erect; nearly ſimilar to the ſegments of the up- 
per lip; middle ſegment larget ; club-ſhaped ; convex ; re- 
flected. Stigma bifid ; reflected. Bloſſoms ſolitary; termi 
man Purple. In old fields. Auguſt September. 


SCUTELLARIA. Linn. Ver. Plant. 63355 5 
Seutellaria foliis ſeſfilibus.ovatis: "inferioribus __ gerate, 
fuperioribus integerrimir. Syſt. Nat. 

H00DW0RT. Bloſſoms blue. By fences i in Sandal. Aug. 


Scuteluria 22  tordaro-oblongis acuninati 12 ; cis 
fubnudis. Syſt. n i 


TALL HOODWORT. Mats as Blu. 10" 40 lde 4 


19000 e LEE 7% 


3 Tz . 5 — *. », Fa * 
"+" © botanically arranged. 


. * 
„ 8 Pu 4% TD eee I N . & I” : 4 _ 
"45 . 9420 12 5 . W. 5 W «4 1% Ad'2 TY „ * „ * N \ Ta 1 51 we: 3 IK 4 q * LS a x 1 10 * vs 


OR Rs PV en 


: Th of U * : « EN \ v\ \« 


EUPHRASIA. r 167 Plant 659. : | 


3 Agen fois linearibus ey 9 eri ribus iu eri. 
Sylt. Nad. INV if pant 2 20k 1} fi f 88. a dee 


MT - TERRA. 


* 
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| BREBRIGHT Marbrter tc Biden, blum | gate 6 
buſhes. July. s - 211 $ 
It has been im repute fin dis ige e. 
| MELAMPYRUM.- ; Er ies”, 
 Melompyrum carallis. hiantibut. Syſt. Nat. . 
cor-WHET. Bloſſoms yellowiſh white. In woods Jams. 


* 


94 CcHRLONE. Ein. Gen. Plant. 666? _—_— 


Oele foliis lintealdtii\ſerratis : ſummir 0þ Fog Syn. Na. 
CHELONE. Fißb-head. Snake- head. "Blofforns in ſp pikes "34" 5 


white. Cane abu eee bee bar, land. 

Auguſt. 91 e M tab nr e eel 
| Acme nt Tian. Gen“ Pt 669 

" Antirrhimun folie mee alvernit; canteen 

diffuſes Syſt. Nat. 25 

W e Blodlrs: purple: In ca, ane rod: TY 


Antirrhinum 22 Rieür d alternis i, : at bin 255 
inferiore erplanato. Syſts Nat. 

. SNAR2DRAGONs Flueilin. Bloſſorns ee Wich nende 
of ſcarlet. Common by eee in Warn 
Junes—Julpc” 17 7 2c eh 

The ſeed of. a on of the en 288 genie 
chis plant, and not at all ſaperior i in beauty, is imported Wn 
ſeed-ſellers, 300.1 is common in curious flower-gardens.. 1 

SCROPHULARIA.. Linn. Gen. Plant. 67 3 


Seropbularia foliis cordatis is ſerratis 8 * rotundatis, 1 
obtujangulo. 4 ſt. Nat.” eh n 14) 


FIGWORT.... IMs _purplith, A with a. 


1 


4 : * 4 . = 


x u. Cent. te- 


* 


ſembling a . in their nibuths. By fences in wet and At 


D RO % A. A. \ 


Ele 3 . 11 IK 464 


The m_ hes a l Gavel) and bittargafte;/' fit is ſaid, that 
mn, IT ROning men. 
rn 18 1 3 * 91 


s 8 DIGITATIS. "Lins: on Plant: 676. 1 
Digitaris calycinis foliolis ovatis acutis, corollis obtufes : Iabio 


fuperiore integro. Syſt. Nalt. 
fox Lor. Hornwort, Bloffoms red. In moiſt land. Aug. 


This is another plant which has been ee tor Faul 5 * 
ang, a (pecies of the Veronica.” f 


'BIGNONIA.. "Linn, Gen. Plant. . Pk 

TFRUMPET-REOWER. Yellow Fajmine: Stetns round; erect. 
Leaves lanceolate ; oppoſite ;" irregularly ferrated. Bloſſdms 
ſolitary ; on ſhort flower-ſtalks riſing from the axille of the 
leaves ; F On tie borders of fields, and in open woods. „ 


July. ne 
This — — Pate Þ Bens. "RN 


— 


'w00D BETONT. The calix a ns weft one leaf 3 ts 
bular- Bonden entite a ſlopgd. Carols one petal: 3 gaping. 
Tube twice the length of the cal. Upper lip helmet - ſhaped, 
with two awns. Lower lip reflected; three concave:ſegments, 
the middle ape ſmallen. Stare ſuur fil iformi filaments, (two 
a little ſhorter then the other 4wo}; concealed by the upper lip. 
Ancleræ cloven. Gtemem Ornte z1comprtſed. Srilk filiform"; 
longer than che ſtamina, Sag uia obtuſe, Qapſale ovate; acuminat- 
ed eompreſſedʒ with tno della andi yo valves. Seeds vate: ſeveril. 
Stern gregt. Leaves: lancedlate: ; deeply divided in a pinna- 

ted form z che diviſions. ſerigted · ee r e Wes. 
Gomes £6 \ wood hand. Jane. BY THT a Aus 1540 
411: 


N | | | | Nr PR 
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' MINULUS-” Linn. Gen. Plant. 7G. 
MAIDENWORT. | Stems angular ; branched. IN de 
late; ſlightly ſerrated; oppoſite; half embracing the ſtalk; 
Bloſſoms ſolitary ; on long flower-ſtalks riſing from the axille 
of. mga ; blue. By 1 fences 1 in moiſt land. Auguſt. 


* 


TETRADYVNAMI A. 
r r OTRFOUEN EDIT as iS 
MYAGRUM. - Linn. Gen. Plant. 21. 


- 
£ 


. ＋ rin foliculis ovatis pedunculatit polyſpermis.. 85d. Nat. 
CaMLINE. Bloſſoms N In n amon gft flax. June. 


E Foal "THLASPL Las. Gen. Plant. 1 8 


f T, blaſpi A obcordatis, foliis radicalibus pimatibd. Sg. 
„ee 


3 ITHR IDATE. S hepherd's 4 P urſe.. Shepherd's s 3 Blot 
foms white. In corn fields, and about barns. April—June. 


COCHLEARIA. - Linn. Gen. Plant. 520. 

Cochlearia foliis radicalibus \ſubrorundis, caulimis MO, * 
ſnuatis. Syſt. Nat. 

SCUR FY-GRASS. Bloſſoms b On A land: Nor com- 
mon in a wild ſtate, but is OO cultivated i in gardens. 
May-—;fuve, 

It is acrunonious ; and the acrimony IS cid to reſide i ina very 
ſubtile eſſential oil. It is frequently eaten by country people as 
a ſallad. Writers on ſea- voyages give high encomiums on the 
Scurvygraſs for its antiſcorbutic virtues. Dr. Writhermy ſays, 
it is a powerful remedy in the pituitous aſthma, and in what 
Sydenham calls the ſcorbutic rheumatiſm. A diſtilled water 


and a canſerve is prepared from the leaves. The juice is pre- 


ſeribed along with that of nn by the name of antiſcor- 
butic juices. 


— | | Cocblearia 


Ee ee EO Ee EE A ENNIE 


a + i ; 
* - 4 - 
8 
- 


CT 


- Cochlearia foliis radicalibus lanceolatis 2 _caulinis 
pens wy Syſt. Nat. | 5 2 


On the ſea ſhore and in marſhes, May June. 


This is more acrimonious than the former 8 1 
pretty full taſte of ſea ſalt, as well as the volatile alkali. 


Cochlearia gad n amplexicaulibus dentatis. 8 oſt Nat. 

HORSE-RADISH. Bloſſoms white. In rich foil in moiſt land. 
Not common in an uneultivated ſtate. June July. | 

It is ſo rarely found where it has not been cultivited, that 
it may poſſibly be doubted whether it be indigenous. The 
ſeraped roots are much uſed at tables as a condiment, and for 
many culivary purpoſes. It has been found a powerful ſtimu- 
ant in pardlytic caſes, and is uſeful as a diuretic in dropſies. 
A diſtilled water is prepared from it. A ſtrong infuſion is 


Io 
U RDAMINE. Linn: Gen. Plant. 727. 


EC ardamine folits pinnatis n nps. en Tonceolats obruſs, 


Moribus corollatis. ' Syſt; Nat. 


 LADYSMOCK. Bloſſoms tit; Near {ſmall brooks Not 
common. ee ene 2 Kos av 


* ardamine _ſoliis Pinnatis ; : folio oh lancedlatic ba unidentatis. 


Syſt. Nat. 


IMP ATIENT. .  Impatient Eid.” Bloſſoms yellowith 


| white, By ſprings i in mountainous | land. Very rare. . | 


I £1 


© SISYMBRIUM.. Linn, Gen. Plant: 56. 
Sihmbrius 2 declinggis, ai ee : nn Aber 
dats." 3 Nat. 8 ant. „ $71 
A L 11: 2 | WATERCRRSE: 


8 
; * * 
* 2 l X * RX” "A . . * | 
„ votunically arranged. — — * E. a t W % . 1 


SEA SCURFYGRAss, The wb are ili blk white : 


— . 
3 * 
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' WATERORESS. Bloſſoms white. * Pans und — 
brocks of water. May. RN nn 
It is an early and whoteforne Ipring cating; und: w9-uf 4s 2 
pot-herb. Dr. Withering ſays, it is an excellent antiſcurbutit 
and ſtomachie, with leſs actiriony can cha en e Tt is 
an ingredient i in the inſert Faices, © © ee 
e Auge alabria eee Syft. WC 5 
BLACK MUSTARD. Bü De yellow... Copunan hat 
barns. June. 
S Web e and K is 
genetally preferred to our on, is the pulverized ſeed: of this 
ſpecies the difference conſiſts only in the preparation of the 
powder. The ſeeds unbruiſed are frequently given in palſies 
and chronic rheumatiſms, and are found beneficial. They may 
be taken in the quantity of a table- ſpoon full, or more, and will 
gently relax the bowels. Rheumatic pains in the ſtomach are 
often relieyed by taking them in brandy. The pow dered ſeeds, 
with crumbs of bread and vinegar, are made into cataplaſms, and 
applied to the ſoles of the feet in fevers, when ſtimulants are 
neceſſary. They are alſo topically. applied in fixed rheumatic: 
and ſciatic pains. Dr. Withering ſays, wherever we. want a 
ſtrong ſtimulus, that acts upon the nervous ſyſtem without ex- 
citing much heat, we know none preferable to the muſtard ſeed. 
An infuſion of the ſeed, given in large quantities, vomits; but 
in ſmaller doſes, operates as an perient and diuretic. -Maſtard 
' whey, with wine, is uſed as 4 drink in fevers. Its: were: is 
3 to A im an eſſential l.. 
RAPFANUS. Link Gen. Phage: "ren 
eos e Ailiguis teretibus articulatis le nbus 3 


4 1 | © : | | CHARL OCX. 
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„ * * 2 - 0 "7 II "= 4 p — . a a * 
PI PP R * = * 9 * 25 — e — IT "IE — dt et 4 — * 2 —— „„ — — 9 - I — 
4 * ** „ c FP 1 3 1 RY A * n * * * *** 4 FIRED , \ = £ 
Joe Wa: ee R FR 9 R be, 9 7 . : PO, Pg nenne POL EN INY nnn... FREE NID OE en IN TIN — 
f 12 N 2 1 — Tr 9 r * ok R * * ' LOC I: 2 OPT SE WOOL FE * , n * n. „ nennen OE OOTY 
: . = » c ot - n 5 7 5 N 4 - . "FI " 
5 « - 5 CT TINTED . 


ER Eber. om 8 Common non 
rye, barley and flax. June —Auguſt. ; 
It is often very injurious to grain ; and when it has once got 
into the ground.it is extremely difficult to extirpate. The ſeeds 
will remain in the ground many years, i in a vegetive ſtate, after 
it is ſwarded over with grafs, and will grow when the ground 
18 again plowed up, Dr. Withering ſays, in wet feafbns It 
grows in great quantity amongſt the barley i in Sweden ; and the 
common people, who eat barley bread, are afflicted with very 


LE 3305 


violent convulſive compigunts in thoſe nets and in thoſe 


fy Fi . 5 . 


A , ; ** 
es Wert 
* * ln * 1 


MO NAD EL PH I . Nena $1355 
DECA N DRI A. a 
' GERANTOUN. Linn. Gen, Plant, 746. 
Geranium pedunculis fubtrifloris, folits. cordatis crenntr- i s 
fubvillefis, caulibus procumbentibus. Syſt. Nat. 


SEA CRANESBILI. Bloffoms pale red. In marft end 5 
ite fra Mons, jane ,, e * Nap: 


Geranium pedunculis Maite a baker, Piſtillo Ihngifi- 
1. Sylt. Nat. 


COMMON EN Blofloms wenn, B fone walls 
and borders of fields.” Nay=July. Gens 

The root "is aftringent;. and Fp wel in ge for 
"cankerous fores in the moll ind throat. © cen 


R 


Geranium pedunculis bi 'flaxis, cohellus ph wi deverran eite. 
Sylt. N 


Mo MOUNT RHE. rd. Nine. wen Eten 


"A — give ka ban ken ge: net . ul 
Ir A AC | | UAE AH JUEIAQ 2 TewwT $1645: enlous 


479 Mr. CuTLER's ee of indigenous Vegetables, 


gulous caſes. It is given. to np when they eder 
Water. 0 N 1 WIS - V+ | 
1-220 c amt POLTANDRIA. IF 


* 
„ of py * 


ALTHAA:; Linn, Gen. Plant. 749. 8 
Althea  folits fumplicibus tomentoſis. Syſt. Nat. | 
|  MARSH-MALLOW. Bloſſoms purpliſh white. In marſhes on 
Martha's Vineyard. Ava. noi. 

It is common in. gardens, where it is cul tivated ſor its medi 
cal virtues. The whole plant i iS mucilaginous, but the muci- 
lage abounds moſt in the roots. It is much uſed i in cataplaſins 
and fomentitions as an emollient. An infuſion, or decoction, 
is commonly ordered in all caſes which wr 0 mild mucilagi- 
nous ſubſtances. Kz 


MALVA. Linn, Gen. Plant, 7 5.1. 
Malua caule repente, feltts cordato-orbiculatis og 0 alete guingue- 
Lobatis. Syſt. Nat. 
M4LL01. Bloſſoms white, tinged 7 purple. Common 
about barns: June September. n 


DIADELPH I 4 
OCTANDRIA. 

POLYGALA. Linn. Gen. Plant. 763. 
Pohgale floribus imberbibus oblon go- capttatis, caule erecto bags | 
 baces' ſumpliciſſima, foliis lanceolatit acutis. Syſt. Nat. 
MILKWORT. Bloſſoms red and Mow Common in maiſt 

fields. Auguſt September. Oy 
This plant is generally called Low le Frm cn has, Pv. 


Hably, been miaken ak oO of the Re 4 


Polygala. 
LONG-SPIXED MILKWORT.. Stems et; Sean. Leaves 


 Janceolate.”. Bloſſoms in long terminating ſpikes ; pale red. In 
_ land. Not common. Auguſt. © DECANDRIA 


= 4 ax 
5 


_ botanically arranged. _4n 


„ *** e DECANVD RIA. 1 
SENIS TA. Linn. Gen. Plant. 566. 


Gen ifta foliis lanceolatis glabris ; ramis Ann teretibus erechi. 
Syſt. Nat. 


GREENWOOD. Dyer s Weed. Mod Maren. Bloſſoms . 
bs paſtures between New-Mzlls and Salem. June. 

The bloſſoms afford a yellow colour. The powdered feeds 
operate as a mild 46. a5 A decoction of the plant is diuretic, 


 ASCHYNOMENE. Linn. Gen. Plant. 769. 
AE Men caule hiſpido, leguminum articulis ahi 
Gracteis cordatix ciliatix, ftiputis utrinque lanceolatis. Syſt. Nat. 


' 700TH-PODDED BEAN. Bloſſoms pale red. On the borders 
of helds. A Auguſt. 


- . 


LUPINUS. Linn. 'Gen. Plant. 7 _ 
Lupinus calycibus alternis appendiculatis : labio Aera: K. 
partito, inferiare integra. gyſt. Nat. Reel 


Torr. Bloſſoms blue. Ir corn fields, in the ſtate of on. 
necticut. june — Auguſt. 


ROBINIA. Sion on: Plant. 775. 


| Robinia Pedur uculis Jubdooific, Joliis pinnatts, foribus lab 
majoribus. Syſt. Nat. 


L0cus7-TREB. Blofſoms white. In the woods in the fouth- 7 
ern ſtates—only by cultivation here. June. 


The wood, when green, is of a ſolt texture, but becomes 
very hard when it is thoroughly dry. It is as durable as the 
beſt white oak, and eſteemed” preferable for carriage Fg 
trannels for ſhips, and for many other mechanic purpoſes. 


makes excellent fuel, and its ſhade is leſs injurious to graſs 


that of moſt other trees... If may be — great eaſe 
and to N advantageous purpoles. | 


« 7 1 7 
5 7. 1 * a = * 44 pis ti. 
. 
. ˖ 


45⁴ Mr. Cour Ir R'S Erb of geen, 2 
PISUM, Thun. Gen. Plant. 7 


228 | 
P. yum fetiolis s Apa Legal, 4 cauſe angular fs ute fer. 


tatts, pedunculis multifforis. Syſt. Nat. 

. 884 2&4; Nioſſoms pale red and purple. On fandy beaches 
near the ſea. Jyly—Augull, They argeſtulent. 
Dian petrulis-decur rontibus nun n preuncuts 
wiſts 8yRt, Nat | 
PIED PEA. Bloſſoms, red, pur ple 00 wu. Jac rich ein 


r 


* OROBUS. Linn. Gan Pham, 1 Fonts 
ebe pimati 10 6% atis flipudis fer''/c ag tat is deer. 
| ple. Syſt. Nat. 8 
PEASELING. Bloſſo ome Purple. Neue New-Mfill in TR. 
Pers, June— J aly. TIO 


18 


* 


Oribus oli pinnatis layoeplatic, iv 45 alone, * 
Ttimis, caule fimplici. | Syſt. Nat. 

wooD PEAs. Heath Peas. Bloſſoms, wed andyellgw... In 
ſhrub- Oak and pine land. July. 

It is Rid, that the roots, when boiled. are Rory and nutri- 
0 Groumd into powder, they may be made into bread.— 
That they are held in high eſteem by the Highlanders f in = 
and, who chew them as people do tobacco, and ling that th 
prevent the uneaſy ſenſation of hunger. They:1 imagine, . 
they promote expectoration, and are very efficacious i in curing 
diſorders of the lungs, + They, know dr. to e A. * 
cating Haor from them. . nen n e | ; 


nen bir fats cal Aft. Nat. 
— nee, e of wood 
July. 


ef) 


Tara aus. 
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25 LATHYRUS... Linn. Gen. Plant, 78 . 
Tanbyrus pedunculit multifloris,' cirrbis diphillis : Hi o. 
Bbus, internodiis nudis. Syſt. Nat. | 
_ PETCHLING. Bloſſoms purple. Sandy 1 wth 
 Lathyrus pedunculis multifloris, cirrhis polyphylli ; ipulis o. 
tit : bai acutis, Syſt. Nat. 


 CHICKLING PEAS. Bloſſoms purple and white.” In Salem, 
near the ſea. July. 


VICIA. Sina, Gen. Plant. 782. 
' Vicia | leguminibut pedicellatis ſubquaternis erectis, foliolis ovatis 
integerrimis + exterioribus decreſtentibur. Syſt. Nat. 7 
vrch. Bloſſoms purple. Borders of fields. July. 

INDIGOFERA. Linn. Gen. Plant. 794. | 

Indigofera leguminibus horizontalibus teretibus, Mali pinnacit 
rernatiſfue? Syſt. Nat. 

= om Db. Bloſſoms yellow. | Common i in o paſtures and 

July Auguſt. 

A Ws pale blue may be obtained from 10 leaves and mall 
branches. Fomentations of the plant, it is ſaid, will abate the 
ſwelling, and edunteract the poiſon in the bite of rattle-ſnakes. 


'TRIFOLIUM. Linn. Gen. Plant. Boa. | al 

The indigenous ſpecies of this genus are too numerous to 
admit of a particular deſcription. Several of them are general- 
ly known, viz. The Melilot Clover. The Creeping Clover. 
The White Honeyſuckle. The Red Honeyſuckle. The Yellow 
Clover. The W oolly-beaded Clover, or unis bead. The 
Tell Trefoll. - 5 Wee. 
MEDICAGO. Linn. Gen. Plant. n Nur! 
-GROUND NUT. The germen is rolled inwards, but the pod 
becomes nearly ſtrait, containing ſeveral kidney-ſhaped ſeeds. 
Ni M m m Stems 
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Stems twining: * 'Bloffoms in cluſters, place int the axille of 
N parry red all dne Comtnon in JoathYy . DN bock - 


July 
e roots are roundith and eſt, i — * eaten þ 7 
4 5 Vi t 1 CATE POLY YADELPHIA.. L3H wha 1 


POLY ANDRIA.. 
HYPERICUM, Linn. Gen. Plant. 908. 


yß ericum floribus tri ieynis : c petgric, Calyee. Lege. | 


felis ovali og bra ſeriamplexicau) ulibus, ca le tereti. Syſt. 
Nat. 


TT All Saint's Mort. Bloſſoms pale red. Moiſt: 
land. Auguſt. | | 71 


Hypericum floribus tri oynis, oath quadyata . Syſt News 
. ETER. WORT. Bloſſoms yellow. Moiſt meadows. July.. 


| Hypericum e trigynis ,. caule N 5 Solis, obrufs pel 
eee Sy Mt. 
gf. JOHN's HRT. Bloſſoms yellow. In Gelder) 5h Rag | 
The ſmall dots upon the leaves, Which appear like ſo many; 
perforations, are ſaid to contain an eſſential oil. The leaves are 
given to deſtroy worms. The flowers dug 8 and lobe of: 
a fine anten colour. 


 $SYNGENESIA: | 4 14 96+ 

ee Ott byes POLTGAMIA' EQUALIS: N 
SONS. Linn. Gen. Plant. 813. „ 
Sone bne pedunculs ht Ypides, drt . ; Jolie FER 

atis. Syſt. Pelle E087 


erer  Blofloms ns Pape. 


"On Gitch banks" "Ab gult 


An 315 e - 
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2 LETTUCE. Milkwed. Jeter alen, About 
and, fields. Auguſt—September. . 5% of no egit Fur 
The milky juice is ſaid to polleſs. py anger den ef opium. 
= may be collected i in t. dried by: a gentle 5 and — 
into pills. Wo n £415 81 


© PRENANTHES. Lins Oel Plant, 8161 0 
Prrenantbes floſuidis plurimic, ee mad genauen, 
Hl baſtato-angulatis: Syſt. Nat. 


tri, Taydleafid Wild Lanze. F Woffra 
white, By ſtone walls in rich moiſt land, Auguſt, 


LEONTODON, -1.ibn!” Gin. Plant. 65 7. 

| Leontodon calyce.inforne reflex," Sy Nass 
n Bloſſoms yellow. Graſs es May 
The leaves, early im the ſpring/ ate much. eſtoernied as a pot- 


pe and in fallads. It is ſometimes tranſplanted into gardens, 
and blanched like endive. The French eat the roots and leaves 


with bread and butter. It is in a conſiderable degree diuretic. 
Bor banve Rad a great opinion of the utility of this and other 
lacteſcent plants in obſtructions of the viſcera, - The expreſſed 
Juice is ſaid to, have been g's to. the n mm,. 
three or four times. a day. tithes e LO VGA 


11252 IIERACIUM. —— Pile OT 
 Hherachin caule nattifllro, folti Han glubris, ca * ins 
cul idr. gyft. Nat. ny Do 
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Bieraciui caule errcto multiflore, Aal lantedlatis J dentati * 
peduncnlis tomentofis... . NAM nw 1 


RATTLE-SNAKE PLANTAIN. Poor Robin's Plantain, Blot. 
ſoms pale yellow. The radical leaves are of a reddiſh colour,. 
and ſpread on the ground like plantain. In woods. June—Avg.. 

It is faid to have been conſidered by the Indians as an infalli- 
ble cure for the bite of rattle-fmakes. They chewed the ares 
in the mouth, and, after ſwallowing part of the juice, applied 
them to the wound. This is, probably, the plant which Car- 
ver ſays the Indians were convinced was ſuch a powerful anti- 
dote, that for a trifling bribe of ſpiritous liquors, they would. 
at any time permit a rat r to drive his * into their 

0 REPIS. Linn. Gen. Plant. 819. 


Crepis involucris calyce longioribus :  fquantis Fan Poanfs 
Syſt. Nat. 


© BLUE SUGCORY. Blofſoms blue. Fields in — July. 
It is faid to be a nw ſtamachic. 


Crepis mocked} oa 7] concavis ebtufi patentibus. Sylt. Nat. 
YELLOW SUCCORT.. Bloſſoms yellow. Wood land. Auguſt. 


ARCTTIUM. Linn. Gen. Plant. 8 30. 


Rt foliis cordatis inermibus petiolatis.. Syſt. „ 
BURDOCK. Bloſſoms purple. About Barns. July — Aug. 
The young ſtems boiled, diyeſted. of the bark, are eſteemed 
little inferior to aſparagus. They are alſo caten raw with: oil⸗ | 
and vinegar. Dr. Withering fays, a decoction of the roots is 


eſteemed, by ſome very ſenſible > phylicians, as i if not fu- | 
mon to that of Graparilla. 
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raue arranged... 


SrRRATUl. A. Linn. Gen. Plant. Lax, | 

| Serrarula foliis lanceblatit, ſquamis calycinis apice membrana- 
cri: obtufis patulis coloratis, floribus terminalibus. Syſt. Nat. 
DEN BIT; The root appears as if bitten off. Bloſſoms 
pi: Old fields. Auguſt—September:.. ry 
In England, a plant of the fourth claſs. is called Devil Biz, 
the Scabigſa ſucoiſa. Linn: Morſus diaboli vulgaris, flore pur 
purev. Park. An infuſion of the roots. of this plant, in a cloſe 
veſſel, has been found very ſerviceable in ſerophulus he. 


' CARDUUS.. Linn. Gen. Plant. 8 32. 


Carduus foliit finnatis decurrentibus: margine ſpingſics, 3 


cibus pedunculatis Hlitariis erectis villgis. Syſt. Nat. Ta 
WEETED THISTLE. Blofloms: pale red: Road ſides. July. 


Carduus foliis ſeffilibus bifariam pinnati dis Fs © lacinits alternis 


erectit, erettis, calycibus globofs villofes.. Syſt. Nat. 


STAR THISTLE. Friar r Crown... Bloſſ oms purple. In paſ- 
tures. July —Auguſt. 


Car duns foliis pinnatifidis ſpins fi 2 2 cault i mermi, Ark 


bus folitarits. Syſt. Nat. 
| LADIES THISTLE: Blofloms nitrite? Road ſides. July. 


Carduus foliis lancevlatit dentatis pos pany — In- 
We. ciliatis,, caule inermi: Syſt. Nat. 
YELLOW HD EE. Bloſſoms yellow. In beta. they. 


W n "Wit; 

© CARLINA:. Linn. Gen; it 16. & 
cee, cout mull Nr, Ng, floribus emal. 0. 
Nat. | 3 4 N + V.4 Pp 


FIRE-WEED: - Blofloms white! It abounds in new Anita} 
"_— ground has been. burnt over. * BIDENS.. 


The flowers of thiſtles have. * ee of. 1 rennet in r curd . 
| F 


3 
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HF" BIDENS. Linn. Gen., Plant. 86. & Ant 
Biden Hollis pinnatit \ſorratis glabricy AW erectis * 2 
ceibus Ir andgſis, caule læ vi. Spit. Nat. 


18 e 


_ BARFEST-LICE.. Cuctold,. 0 wan. . corn . 
| September. 


5 1 AY 

EUPATORIUM. Ein. Ge. Pa "EY | 
Eupatoriun foltts quaternis Seabris Jancelatoookis argen. 
Herralis petiolatis rugoſc. Syft. Nat. 12 an 
pt hRUHr. Honeſty. Hemp h Blok Pale red. 
In moiſt land, by brooks. and rivers. July Auguſt. 
Dr. Withering ſays, an infuſion of an handful of it, vomits 
and purges ſmartly. An ounce of the root, in decoction, is a 


full doſe. In ſmaller doſes the Dureh peaſants take it as an al- 
terative and an antiſcorbutic. | 


6 
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Eupararizes foliis connatis e Syſt. Nas 1k 
_ THOROUGH-WAR. Bloſſoms * In en land. —— | 
Auguſt. oy 
The Bupleurum rotundifolium. Linn. The Perfoliars W | 
7is. Park. of the fifth claſs, is called Thorough-wax, i in Eng 
land. An infuſion of the leaves 1 is a Powerful. emetic. 


5 5 AcERAT URI. Linn. Gen. Plant. da-- 
 Ageratum Foliis ovatis crenatis obtufis, caule glabro. 50. Nat, 
MEADOW SUNFLOWER. Bloſſom! aan Ern. £1 
September. 1 IG 43) © TAE CCC 
STAHELINA. Linn. Gen. Plant, Bag ic n 
Stæsbelina alis Jubtrigonis, FRO calycinis orenatis. Syſt. 1 
W 7 DEPID BIT. Bloſſoms «purple. On; Win Hil. 
ian: Jy oe 


1 


+. 7-0 » 
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ere l SOpERFEVE, 
46 'TANAGETUM. Linn. Gen. Plant. n | 
Tanacetum foliis bighnnatic ferratis.. Syſt.” Nat. 5 186 
r Bleſſoms yellow. Faſtures. A . 
The leaves are frequently uſed to give a colour and flavour to 
pudding. Freſh meat may be preſerved from the attacks of the 
fleſh-fly, by.cubbiag it with this plant. It is conſidered as a 
warm doobſtruent *. Abo e ſaid to * 


gan n, em bh, Nerd erte e Af 3 


| ARTEMISTA. Linn. Gen. Plant. 80 49. 
Artem 7% - foliis compolitis multi Hide, ant eee end- 
bis : receptaculo villas. Syſt. Nat. 8 


FORMWO00D::. Bloſſoms browniſh: en Nad mY and 


amongſt rubbiſh. Jul Auguſt. 


89 K 


The leaves and flowers are well known to 0 ws: an to 


reſiſt putrefaction. They are made a principle ingredient in an- 
tiſceptic fomentations. The roots are warm and aromatic. The 
plant affords a conſiderable quantity of eſſential oil, by diſtilla- 
tion, which is uſed both internally and externally to deſtroy” 
worms. Fomentations, or cataplaſms of the leaves are ſome- 
tines applied ta the bellies of children in obſtinate worm caſes. 
An infuſion of the leaves is ſaid to be a good ſtomachic, and 
with the addition of fixed alkaline falt, A powerful diuretic i in 
dropfical-caſes.:. Linnæu has mentioned two caſes, wherein | 


an eſſence, prepared from this plant, and taken for a confidera= g 
ble time; prevented the formation of ſtones in the kidneys „ 


and bladder the patients forbearing - the uſe of wine and acids. 8 


If women, that ſucklę, take an infuſion of this plant, it makes 


their mille bitter. een into ſour beer, ſoon 2 


eee 1 9 „* 4 * woll, 


* 
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jþ ;fia foliis pinnatifidis plants incifis. fubtus fomentofis, ra- 
cemit ſimplicibus, foribus ovatis : radio guingue uro. Syſt. Nat. 
MUGWORT. Bloſſoms purpliſh. | Borders of fields. Aug. 
Dr. Withering ſays, in ſome countries it is uſed as a culinary = 


aromatic. A decoction of it is taken by the common people 
to cure the ague. 


GNAPHALIUM. Iänn. Gen. Plant. Shar: | 
Gnaphalium folts ſemiamplexicaulibus enfiformibus Akt *. 
tuſis utringue pubeſcentibus, floribus conglomeratit. Syſft. Nat. 


CATSFOOT. Woolly Mouſe-Ear. Bloſſoms rb white. 
Road ſides. Auguſt. 


Gnaphalium follis decurrentibus obtufi mecronahis utrinque bo- 
mentofis planis. 'Syſt. Nat. 


LIFE-EVERLASTING. Blofloms white. Ia paſtures and 
fields. September. 


NONE-SO-PRETTY. Stems herbaceous ; U Leaves 
ovate ; ſlightly ſerrated ; ſeſſile; alternate. Bloſſoms in broad 
topped ſpikes ; rediſh purple. Female florets in the eircum- 
ference, and without petals. | | 
ERIGERON. Linn. Gen. Plant. 955 


"Nrigerys ramis lateralibus ee 1 ruarrgft. 
Syſt. Nat. 


ELEABANE. Florets in hs circumference white 3 4h01 in 
the center purple. By fences. Auguſt. 12 
Erigeron caule floribuſque paniculates. Syſt. Nat. 145 

MEADOW FLEBANE. Florets in the circumference oY 
thoſe in the center yellow. Moiſt land. Au guſt—Septamber. 
Erigeron pedunculis alternis unifloro. Syſt. Nat. 
 ROSEZETTY. Bloflems in the circumference purple; 3 _— 
in the center yellow. * fences. n SE 


* 


* 
T'y * Þ, 
*®% WW + . 


 betanically arrenged.. A 491 


- 


- TUSSILAGO. Linn. Gen. Plant, 8 36. 
na ſcapo imbricato un: ro, e Aubcordti angylatis 
denticulatis. Syſt. Nat. N 


 'COLTSF08T, Bloſſoms yellow.” About barns. | April 


Dr. Withering ſays, the leaves are the baſis of the Bririſop 


herb tobacco. They are ſomewhat auſtre, bitteriſh, and mu- 
ctlaginous to the taſte. They have been much uſed in coughs 
and conſumptive complaints. Dr. Cullen has found them to 
do conſiderable ſervice in ſerophulous caſes. He. gives a decoc- 


tion of the dried leaves, and finds 1 it ſucceed where. ſea-water 
has failed. | | Alen 


SENE CIO. Linn. Gen, Plant. | *Y 
 Senecio corollis radiantibus, foliis enfifor mibus acute ferratis 
fubtus fab villgſis, caule flricto ? Syſt. Nat. 
GRUND EE. Stanchbood. Bloſſoms in branched particles, 
an Borders of corn fields. Auguſt October. 
This plant has been found very efficacious in ſtopping her- 
morrhages in certain perſons, ſubject to a very ſingular kind of 
conſtitutional bleeding, when other means have failed; If the 
bleeding be occaſioned by the rupture of internal blood-veſſels, 
they drink a ſtrong decoction of the plant: if it be external, 
they both drink the decoction, and apply to the wound the freſh 
leaves bruiſed, or the dried plant in form of a 9 


ASTER.. Linn, Gen, Plant. 8 58... a 
Alter ali linearibus integerrimis, caule paniculets. Sylt. Nat. 
- BUSHY ASTER. PFlorets in the circumference white, tinged 
with red; in the center F anna "By fences. September. L 


Alber * Fe acutis integerrimis, couk comb ra- 
. Syſt. Nat. ; 


„ 7 
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DWARF ASTER. F 04 in the circumference F in the 


* r yellow.” In hedges. Auguſt. ſcat 


"if foliis Leela inte gerrimis 3 ee ben 
confertis ter minalibus, pedunculis nudis, caule biſpido. Syſt. Nat. 

, NEW-ENGLAND ASTER. Elgrets: in the circumference: pur- 
ple.; in the center yellow. Borders of fields. Nu WI 


«1 5 1 + 8OLIDAGO:. Linn. Gen. Plant. 9859 


Solidago paniculats-corymbaſe,, racemis recurvat f is. 47” 1 40 


Jeendentibus,. foliis Frinervits fubſerratic \ſeabrre.. Sy 59 Vat, 
 ROUGH-LEAVED GOLDENROD.. Bloſſoms yell ow... Boxders- 
of fields. Auguſt. 9 


x=T 


"ug 1 
LF 
* F 


Solidago paniculato-corymbge, 1 5 recurwie, Poxtbus'ad-- 
Jeendentibus, follis ener xis fy Sybintegerrimis... Syſts Nat. 


Sau ee CCS 8 cl ec Bor Faker 
of fields. Auguſt. 


82 — {1x 121 1 NJ. © 4 Mein 1 . FRY 


- Selidago . obliquo,. agar _ lle ue, Alis is. 
lanteolatio' integerrimis. * Syſt. Nat. ren ene b PRO FE” 


ee GOLDENROD:” Bloſſoms egy Bebber marſhes. 
bebt. o . 1935116 ec tat Vos 10 0 3 ow 


1 


L NULa. e Plant. Sl 


2 1 TY auatis rug ſubt Us... en a ——_ e 
ovatis. Syſt. N at. 


E LECAMPANE.. Bloſſoms yellow. Road fides... Auguſt. 
Dr, 1 8 8 oo. 0 the. Kul is Are a 509 * 


& © # © + 
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SKT FEAT. © T4? GU Pfifk Ber 0 
—— lb DD abu Daene fer-" 
rutis; inferne dentatis. Syſt. Nat. Al MP 

"WHITE WEED. Obldens. Daife.' Florets in Sig ee 
white; in the center yellow. In fields and paſtares. May— 
June. The young leaves may es as fallad. It is ne ths 


Jurious to goats land. | Ny? 
" ANTHEMIS: Linn. Gen. Plant. 878. Gew 
1 e gone conicis: . ſetnceis, Seminib) 5 nudit. 
Syſt. Nat. | 


MAr-WEED. Florets in SS circtitnference White z in the 
*©enter yellow. 1 Road fides. 7 une Auguft. 


It is faid to be gtateful to Nene and vety ungratekal to bees. — 
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 ACHILLEA. Linn. Gen. Plant, 874. 


"Rr 4 . 
Able Veli dhe, CLE laeinis nearibus entatis | 


'Syſti- Nat. 122 * | * Vie. 
Y ARROW. Bloſſoms 3 1 ary ns. Joogs ip 6 


Dr. Miiberiug ſays, the flowers yield an eſſential off that 


the leaves are celebrated by the materia medit# writers for 4 v4. 
riety of purpoſes, but they are little attended to at ns. 


1. Lowe POLYGAMIA: | PRUSTRAVE 4c. Wk 
2 ..{HELIANTHUS,, Linn Gen, Plant. 577. ola 
 Hobanabs fair eppaitis eſſlibus ovatoroblougis 22 yet 

ericula dichotomas. R. Ni. und. able 1 Korn 

ode SUNFLOWER.,, Bloſſoms | yellow. 17 of 
nel 5 Au gult—Se tember. 
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Barren florets numerous; entire; white.—Fertile florets ſmall ;; 
yellow. They ſtand. in a braad-topped. ſpike. The bloſſoms 
are durable after they are taken off. It makes a pretty appear 
ance in. flower borders. In. high, rich paſtures. Aug. — Oct. 


CORE OPSIS. Linn. Gen. Plant. 879. 


. Goreopfs foliis pinnatis ſerratis, radio n div er col. 
Syſt. Nat. , 
MEADOW CUCKOLD:. Maſons: ee red, and white. 1 n. 


wet meadows. A ied b e e 


| ©. MONOGAMIA: 
' LOBELIA. Linn. Gen. Plant. 99% 
TLobelia caule erecto, follis. Jancealato-linearibus abruftuſculis al 
ternis integerrimis,, racemo terminal 1 Syſt. Nat. 


SPIEZ. Bloſſoms blue, In moiſt graſs land. June — July. 


Tobelia 2 erefto 5; fol Janceolatis ferratis Jos terminal. 5 


Syſt. Nat. 
. AMERICAN PRIDE... | Bloſſoms ble. Bordees: «af. brocks 


and rivers... Angſt... nds AC dg 23 ing joler 915.2063 
Lobelia. | . 


EMETICWEED: The leaves oblong g; fl ghtly Gn; ſeſ- 
ile; alternate; on the upper ſurface numerous tubercles.. Stems: 
brancliad: Bloſſoms ſolitary ; in a kind of yrs ; "uy wes: 
Common in dry fields. Auguſt. 0 
The leaves chewed in the mouth are, at firſt, inkipid, but 


ſoon become pungent, occaſioning a copious diſcharge of ſaliva... 
If they are held in the mouth for ſome time, they produce 
giddineſs and pain in the head, with a trembling agitation of 
the whole body: at length they bring an extreme nauſea and 
yoroiting. The taſte reſembles that of tarter emetic, A plant 
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poſſeſſed of ſuch active properties, notwithſtanding the violent 


ble medicine. 
VIOLA. Linn. Gen. Plant. 898. 
Viola acaulis, foliis pinnatifidis.. . Syſt. Nat. 


MOUNTAIN VIOLET.. Bloſſoms v variegated. On the hills i in 
Lynn. October. ; 


Viola acaulis, ſoliis reniformibus. Syſt. Nat. 


" MARSH YV1OLET. Bloſſoms pale blue. In moiſt meadows. 
1 B 


Viola acaulis, oli cordatis, flolonibus reptantibus. Syſt.Nat. 

SWEET ER,. Bloſſoms deepiſh purple. In moiſt warm 
land. April. 

The flowers. and the ſeeds are ſaid to be. mild laxatives. The 
leaves give the blue colour to the firup of violets, which is chang- 
ed by an acid to red, and by an alkali to green. It is ſaid, that 


flips of white paper ſtained” with the petals, and kept from the 


air and the light, will be changed in the ſame manner. 


Viola caule erecto, Vallis cordatis-acuminatis.. Syſt. Nat. | 
' YELLOW VIOLET. Bloſſoms yellow.. In ſhady: places.. May. 


It is ſaid the Indians. applied the bruiſed leaves to boils and 


painful ſwellings, for the Nad of dane the pain and. s- 
ducing ſuppuration. 


IMP ATIENSA. Linn. N Plant. CINE 


_ Impatiens pedunculis multifloris SOS A ovarit, geniculis 


caulini tumentibus. Syſt. Nat. 


-- WEATHERCOCK, Balſamine." Touch-me- . rk nn 


Hand. Bloſſoms yellow. * Banks of rivulets. Ju — Aug. 
= - It 


Ks 
* 


effects from chewing the leaves, may poſſibly become a valug-" ; 
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\GYNANDRE LA." 
DIANDRIA' W see Wes 
7 Roms... Linn. Gen. N een NN 
Drchis necturii cornu  fetaceo borgitudine ger labio rri- 
pariito cl ari. 2 Nat. 
LADY's PLUME. F. emulo- handed Orcbit. Blolidms i in large 


ſpikes ; White, or purpliſh, or fleih- colour d. In wet meas, 
dows. Auguſt. 
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OPHRYS. Linn, Gen. Plant. 902. 


0 obe "ys Sulbir aggregatis oblongis caule alle. Ha 


cundis, nectari labis indiviſa. Syſt. Nat. | ih AP 


TRIPLE LADT's TRACES. Bloſſoms in a pl Hike yl 
SOT white. = moiſt land. Auguſt. 


1 
== 


+ ? 
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1 ARETHUSA ? Linn. Gen. Plant. 905. | 
"if rethuſa radice globoſa, ſeapo | OOTY b di le. » 
Syſt. Nat. 
f RED-WINGED .ORCHIS. Bloſſoms red. or pods * In » molly 
TOR. Auguſt. 


”— 


© =» 
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CVRRITTE DUNI. Linn. Gen. Plant. — oh 


Cyrripedium radicibus fibrofis, folits ovato-lan ceolati caulinic, 
Syſt. Nat. MN 


LADY's SLIPPER. The petals red. Neftarium 0 
Jour d, with dark red veins. In moiſt en 9 "I 
June. CAA EIB 
| Cateſby ſays, the flowers of chis h which: are very fin- 
gular, were in great eſteem with the Indians for decking" theit 

hair. | 


2 
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Hair. They called ; it the Moccaſin | Flower... FE is eaſily propa- 
| * in gardens by tranſplanting the roots, which are perennial. 


 TRIANDRIA. __ 
SISYRINCHIUM. Linn. Gen. Plant. 908. 


| Sifrinchium caule foliiſque ancipitibus. Syſt. Nat. 
BEUB-EYED RAG. Bloſſoms blue. In graſs land. May — 
June. It makes very pretty edging for borders in gardens. 
For rav DEI 
ARUM. Linn. Gen. Plant. 915. 


8 araule, faliis, haftato-cordatis acutis : angulis obtuſis. 


Syſt. Nat. 
CUCKOWPINT.. Dragon -roer..  Wake-Robin - Lords & Ladies. 


Spatha ſtriped with red or black. Berries red. 1 
The freſh root is extremely acrid. The dried root, d | 
into water, is frequently given as a carminative. It is ſaid the | 
Indians boiled both the ſhreded roots and berries: with their | 
xoniſon. Dr. Mithering fays, the root has been employed in 
medicine as a ſtimulant, but when reduced to poder it looſes | I 
much of its acrimony; and there: is reaſon to ſuppoſe, that the 
compound poder which takes its; name from this plant, owes: 
its virtue chiefly. to- the. other, ingredients x—that; there is no 
dpubt but the acrid quality e of the plant may! be turned, tg; very | 
uſeful purpoſes; mY but We "myſt. lt learn how ta aſcertain its 
doſe. He Hays, the root, dried and powdered; is uſed by the 
French to waſhitheir ſſtin with. At is ſold at à high price, un- 
der the name of Qypreſs/Pomdent is undoubtedly a good 
anch an innogent cofnetie.—Iher'the4crimons/of the roots is 
Extracted, ; by boiling or baking, then affard a very mild and 
belege nouriſhment Na R nations prepare che- only bread. 
Hey, "A aan BIAS an acki mige Ges firdt Sigua. 
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ä W is ſaid to be efficacious in ſtopping a bleeding at- the 
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the noxious qualities Ae the force of heat. —Starch > may b be e made 


from the r 1866666. 5 ; a 8 


 CALLA. Linn. Gen. Plant. 917. 
Calla folliis cordlatis, ſpatha Plana, ſpaaice undi ine ber mapbro- 


dito. Syſt. Nat. 
HEART. LEA FLAG. Spatha on the inner fide white. Sta- 


mina yellow. Berries red. In watery places. 


 MONOE CIA. 
MONANDRIA. | 
' ZANNICHELLIA. Linn. Gen. Plant. 920. 


ODDITY. Stems hairy ; erect. Leaves ovate ; lightly ſer- 


rated; alternate. Bloſſoms in pairs in the axillæ of the leaves. 


The calix tinged with red. In paſtures. September. 


ELATERIUM. Linn. Gen. Plant. 1036. 6 Edit. 
WILD CUCUMBER. The ſtems, leaves and bloſſoms like thoſe 
of the cucumber. Hampton falls, in the ſtate oh W 
ſhire, Aug uſt— September. 


nnn © EREY Þ 
BETULA. Linn. Gen. Plant. 933. 

The limits of this paper will admit of giving only the Eng- 
liſh names of this and the following genera of trees. —The 
White Birch. The Black Birch. The Alder, or Owter. . =. 


D RTICA. Linn. Gen- Plant. 935. | 
tis fohits oppojitts ovalibus. Syſt. Nat. 
NETTLE. Stinging Nettle. The leaves are deeply ſerrated. 
The young ſhoots, early in the ſpring, are a good pot-herb. 
A leaf put upon the tongue, and preſſed againſt the roof of the 


noſe. 


2 


eee neee ee 


noſe. The parey affected in paralytic caſes have been tecovered 
by ſtinging them with this plant, Dr. Witheting: tays, the 
ſtings are very curious microſcopic objects. They confiſt of an 


exceeding fine pointed, tapering, hollow ſubſtance, with a per- 
foration at the point, and a bag at the baſe. When the ſting 


is preſſed upon, it readily punctures the ſkin 3 and the ſame 

preſſure forces up an acrimonious fluid from the bag, which in- 

ſtantly ſquirts into the wound, and produces an effect Which al- 
moſt every one has experienced. The talks are dreſſed like 
flax, for making cloth or paper. The leaves cut fine, and mix- 
ed with . are very good. for young e | 


1 r 


_PENTANDRI14.- tary x 
AMBROSIA. Linn. Gen. Plant. 933. 
Ambrofia folits bipinnat! tfidis « racemis ee Gs 
.glabris.  Sytt: Nat. FA. Yi wan ty 


*CONOT-WEED. Roman W Wor? n ok — on 1. 
borders of cultivated fields. September. 

It is generally called Roman i ormwood, and ſeems to have 
been miſtaken for the Artemißa maritima. Linn. It has fome- 
what the ſmell of cam pphire. It i 18 uſed i in antiſceptic fomenta- 
tions. When it abounds amongſt rye or barley, the ſeeds are 


thraſhed out with the um and voor l bread, made or it, 
A bitter and difagreeable. anne IN 


bi: VF 1 To N n "> 
2 "ns. 314 1. 44 Wy 9 8 % 4 


AMARANTHUS. Thinks Gen. PS 41-4 


Amaranthus racemis ben tandris com mpofitts eres Nas 2 
pvatis. Syſt. Nat. 3 8 
4 fix 4 WAL A 


hoc. V. Fe . Ara rubbiſh. Auguſt. 


* 


r Ire racemis pentandric —_ Patdlosnutontibus, | 
Joliis lanceolato-ovatis. Sylt. N. r 977, 03 


K * 
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| BLOODY AMARANTHUS. Love-lies-a-bleeding. Princes N. 
ther. Amongſt rubbiſh. Auguſt. 
A decoction of this plant, R 


cacious in uterine anne one _— en dune, 
have failed. | 


POLYANDRIA. 
QUERCUS. Linn. Gen. Plant. 949. v3 

The White Oak. The Red Oak.. The Yellow Oak... "The 
Grey Oak. The Black Oak. The Swarp Oak... The vg 
uut Oak. The Shrub Oak... 


n 


JUGLANS. Linn. Gen. Plant. 95. 1 
The White Walnut. The Rea-bearted Walnut. The Oil 
Nut, or Butter Nat. . i 


FAGUS. Linn. Gen. 9 Fr. 
3 Wane Cheſnut. The Smaller Chefedt, with egg-thaped 
The Beech, 


CARPINUS. Linn. Gen. Plant. 9 52. . 
The Horn Beam. 


cokvILUS. Linn. Gen, Plant. 953. 
"The Round-ſhelled Hazhe. T he Long-ſhelled Hale. 


 LIQUIDAMBAR. Lian. Gen. Plant. 955- 
Liquidambar foliis oblongis ſinuatis. Spit. N 
SWEET FERN. A en ain Common in dry paſtures. 


Joh ee : 755 
MONADELPHIA. © | 
PINUS. Linn. Gen. Plant. 956. i 
The White Pine. The '? ellow Pine. The Pitch e "OY 
Way Pine. The White Cedar. The Red Cedar. Kun 
Fir. The Hemlock, The e r he Taccamabac. 
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. [DIOECIA.” 
DNR 
SIIk. Linn. Gen. Plant. 976 © 
"The White Willow. The Red\Willew. The Rp Willow, 

The Dagwood. The Oer. 8 

An account is given, in the Tranſactions of the Royal 8 Soci- 
ety, (vol. Iii. p. 195) by the Rev. Mr. Stone, of the great 
efficacy of white willow bark in curing intermitting fevers, He 
gathered the bark in ſummer, when it was full of - ſap-;——dried 
It by a gentle heat, and gave a dram of it powdered, every four 

Hours betwixt the fits: In a few: obſtinate caſes he mixed it 
with one fifth part of Peruvian bark, Some judicious phyſi- 
<ians, here, have made trial of the bark of the white willow, 
and recommend it as a valuable ſubſtitute for the Peruvian bark. 
They have uſed Principally the bark of the roots. 
| 0 HEXANDRIA | 
S5ftl. AK. Linn. Gen. Plant. 992. '\ 

Imilax caiuls ; iner mi tereti, foliis mermibtis : caulinis cordatis, 
rameis poatozoblomgi: git 2 Syſt. Nat. ; 

BIND-WEED- Bramble.” Bloſſoms green iſh white, Berries 
black. In moiſt hedges. June. 


OCTANDRIA., . 
1 popblos. Linn. Gen. Plant. 996. | 
_ » The White Poplar. The T; rembling Poplar, or Afven Ti re, 
The Black Poplar, Way called, in n the northern ſtates,the 
3 ot © | 


; 25 ae HORA. © n 
64- 26/1 FEES Linn. Gen. Plant: 1654: 
e foliis ternatir: intermedio tridentato. Syſt. Nat. 


eee CLIFFORTI4 gabe werd. In moiſt land; 
 May—Jene-” 


o WE  POLYGAMIA. 
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POLYGAMIA. 
"MHONOECITA, 
VERATRUM. Linn. Gen. Plant. 1013. 
Heratrum racemo fu pradecompoſito, corollis erectis. Syſt. Nat: : 
' WHITE HELEBORE. Poke-root.” Indian Poke. Comme on in 
wet meadows and ſwamps.” June NES 
The root is a moſt draſtic cathartic and' Aveniitory. The 
freſh roots, beaten up with hog” s lard, cures the itch. It is 
ſaid, the roots are poiſonous to ſwine. Crows may be deſtroy- 
ed by boiling Indian corn in a ſtrong decoction of the freſh ne roots, J 


; and DOTY it on the ground where they reſorts PIO BY 


ACER. * Linn. Gen. Plant. 1023. 


The Great Maple, « or 8 1 be Te. 1. Rect r Maple. 
The Sugar >; | 


DIOECTA. eee eee 
FRAXINUS. Linn. Gen. Plant. 1026. 


The White Aſs. The Red Ab. The Black Aſp. The: 
Prickley Aſh. | | 


. PANARX. 1 Gow: 1 1031. 


Panax folirs ternis quinatis. Syſt. Nat. Rp 
GINSENG. Ninſin. It is ſaid to gravk, plentifully i in e parts 
of this, and in ſome of the neighbouring ſtates: May— June. 


This plant is the famous panacea of the Chineſe, to which 


| they have recourſe. in all diſeaſes, as the laſt remedy: The Eu- 


ropean phyſicians eſteem it a good medicine in convulſions, ver- 
tigoes, and all nervous complaints, and recommend it as one 
of the beſt reſtoratives known. , Its doſe is from ten grains to 
twenty, in powder. ; and from one dram to two to the pint, in 


C infuſions. | An infuſion of the leaves is drank among the CB. 


05 and 7 Tartars, by people of diftin&tion , inſtead. of tea; but 
T1049 0.9 4 it 
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it is too dear for the common people to uſe. The dried roots 
and leaves are ſaid to be fold amongſt them for three times their 
weight in ſilver. : The young roots are preferred to the old. 
They collect the roots only in the ſpring and fall. They are 
waſhed in a decoction of millet ſeed, and then ſuſpended over 
the fumes of the ſame liquor, in a cloſe veſſel, while it is boil- 
ing After this, they dry it for uſe; and when dried, it be- 
comes almoſt tranſparent The young fibres which are taken 
off, they boil in water, and make an extract of them, which - 
they uſe im the ſame intention with the root. From the quan- 
tity that grows in- this country, and the demand for it in the 
Eaft-Indies, and other parts of the world, we have reaſon to 
hope it will become a valuable export. 
The indigenous plants of the twenty- fourth claſs, Whoſe 
SAM are. e, are too wou to be deſcribed in 
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XXV. | 4 4 an 1 Ae 1 Houe-Smallows 5 in Winter, 
e the | Honourable Saturn DaxTER, EA Fa M He- 


© Rau able hong elt E. Pref. A. A4. 


Dedham, June 3. 7 783. 3. 
Dran Six, J 


A M ON G more HIRE) boobcheb of Siri 11 
with which you are ON deans cannot have 
eſcaped your notice. 


I know it has been a problem among nurilifts, itiether 


certain ſpecies: of birds emigrate in autumn to diſtant countries, 
and return in the ſpring, or remain with us during the winter, 


in a torpid ſtate ; and that the former opinion has generally 


prevailed. When, therefore, I acquaint you that I have adopt- 
ed the latter, with reſpect to the houſe-fiwallow, you will juſtly 


expect that I give you ſubſtantial reaſons for differing from ſo 
many who have maintained the contrary. | 

The late Judge Fofter, of Brookfield, a year or two > 
his death, aſſured me, that he ſaw a certain pond drained, about 
the ſeaſon of the year when the ſwallows firſt appear. The 
buſineſs being effected, and the weather fair and warm, he, 
with ſeveral others, obſerved a rippling motion in many parts of 
the emptied hollow ; which, on a near inſpection, they found 
to be occaſioned by a multitude of ſwallows, endeavouring to 
diſengage themſelves from the mud, which was ne cover- 
ed by the ſhallow remains of water. 

I ſhall now mention ſome other facts, which ET it pro- 
bable, that this ſort of ſwallows fink into ponds and rivers, in 


| the fall of the year, and lie there, benen and motionleſs, 
until the return of ſpring. 


- 


You 


S191 
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| You know, Sir, ene is 86 This 
tiver is, in many parts, ſhallow, and has a muddy bottom. A 
former neighbour of mine, a plain, honeſt and ſenſible man, 
- now deceaſed, who lived ſtill nearer to the river, uſed frequent- 
ly to ſay to me, as the warm weather came on in the ſpring, 
| * it is almoſt time for the ſwallows to come out of the mud, 
where they have lain all winter.” On my calling his philoſo- 
phy, once and again, in queſtion, and ſaying, as I formerly be- 
lieved, that doubtleſs they were birds of paſſage, he has re- 
peatedly aſſured me, he had, in the autumn of many years, ſeen 
great numbers of them, on one day only in each year, and near- 
ly about, but not always on the fame day of the month, ſitting 
on the willow buſhes, (which, by the way, they are not wont 
to rooft upon at other times) on the borders of the river, a little 
after ſunſet ;—That they ſeemed as if theit torpitude had al- 
ready begun, as they would not ſtir from the twigs, which, 
by the weight of the ſwallows, were bent down almoſt to the 
water and that although he had never ſeen them fink into it, 
vet he had waited till it was fo dark that he could not diſcern 
them at all; and doubted not of their immerſion any more than 
if he had been a witneſs of it; for he had never obſerved any 
flying about afterwards, till the return of ſpring. He added, 
that if, as he wiſhed, I would: carefully look ut for their reſur- 
rection, he believed it would not be i in vain. He had, he ſaid, 
often taken notice. that only a e eee 25 firſt, and the 
main body in about a Weck after. i 
Alchougk F paid little nepavd to it 1 for ſome years, yet I fol- 
| lowed his advice at length, and watched for their appearance 
| ſeveral ſeaſons, as carefully as I could. I have not indeed beheld 
ME] TO out 1 the e Land "oy family have; in 
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more ves than one, ſong at the proper tun in the ſpring. 

| | very large flocks of them, in my own, and in. my neighbouris 


land, ſo near the margin of the river, that, from thaticircum3 
ſtance, the appearance of their feathers, and their being: unable 
to uſe their wings as at other times, wie concluded they were 
| newly emerged from the water. When they:attcinpted to fly; 
| | they could not reach above eight or ten yards before they ſettled 
to the ground, and then might be drove about like chickens: 
They appeared un willing to be diſturbed; and, if not fright- 
| | ened-by-ſathe noiſe or motion, would cluſter together; ſeeming. 
| Rat . to want to reſt themſelves, as if feeble, or fatigued.— They 
were not entirely recovered from their ſtu por;—there was aviſcous 
ſubſtance on and about their wings, or they were too weak to 
fly away. We had: ſeen none in thoſe years before; but in each 
of them, after a day or. Sh 1 were Wing about as uſual 1 in 
ſummer. e e een 
In addition to the Weg 10 can Abe you, on the moſt 
credible teſtimony, that there haye been more inſtances than one 
of a pickerel's being caught in this river, at the ſeaſon of the 
coming of ſwallows, with one of thoſe birds in its belly. 
I may poflibly overrate theſe diſcoveries, yet, as I cannot over- | 
rate your candour, I hope to loſe no credit by communicating 
AT | them to an old and faithful friend, Who, though: he ſhould not 
f be informed, may poſſibly be amuſed by them. e 
ä | er e 1 am, with the ſincereſt eſteem, ©. 1 — U 
. Ms! your moſt obedient ot: EL 
BENE & 108 THAT: ek 8 AM U' E L D E * ＋ E a. 
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XXVI. A. 2 of im Ar- Pump or 1 + ebe Corfivuttion"; 
toit me Obſervations on the common Air-Pump, und Mey. 
: en ä at gr” ce a Litter. — Yhe Rev. Jun 1 
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Rv. AND DRAR Sine „eis ie tn 3 
GREEABLE/ nen Iwill endessoerte Be 
vou ſome account of the air - pump I have lately con- 
ſtructed, upon a plan different from any. I have ever ,˖,jũ6d 

Reading the acebunt of the ingenious Mr. »Smearen's. kai 


pump, in vol; Alois Uf he Philoſophical Tranfactbonls, 1 5 


the high recommendation of it by Dr. Prigfitey, in vol. 


he ame work, u wat.defirous of 9 that hints | 
enate by chegh Jolophical — e mg n 1 8 I 


one myſelf, with wing | 
a8 1 could got hers £29 26 ve: e parti (= 70M | 
if not in ite power ef rarifying 

leſt indie With this in view, I have Fe 
To ſhow the ground on Which I have gone, it will be ee, 
to conſider the etionate of an air Pump. and make forte Gb. 
vations ofy Mir. Hua , It is Well known that the” valve ut 
the bottom oß chie babrel ef an Ar- pump is opened þ 
of the air hing againſt it underneath 
air is 1 1 apy 5 
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498 Mr. Peiner s Atcount of 


valve, part of the air will be retained 1 in it; and this air, even 
when the piſton is raiſed to the higheſt, will, by its expanſion, 
in ſome meaſure, obſtruct the opening of the valve. When the 
air in the receiver, or underneath. the valve, is rarefied ta an. 
equal degree with the air contained in the barrel, (the piſton 
being drawn up to the higheſt) the valve can riſe no longer,. 
becauſe the reſiſtance above is equaFto- the power below. The 
reſiſtance from this air, retained in the barrel, againſt the valve 
at the bottom, will be uniformly the ſame, wien tlie piſton is 
at the ſame diſtance from it; becauſe the weight of the at! 
moſphere is continually preſſing on the piſton· valve, and will 
prevent the air below paſſing: through it, while this air is rarer 
| than the atmoſphere :- and when the piſton is put down'to the 
| bottom of the barrel; 'it will not eſcape through the piſton; but 
only be compreſſed into the vacancy between the bottom of 
_, .the.piſton-and the yalve-plate at the bottom of the barrel; and 
be of equal denſity with the atmoſphere. Beſides the reſiſt· 
ance ariſing from this retained air, we muſt confider the weight 
of the valve, its coheſion to the: plate, occaſioned by-ithe' oil, 
andi its being ſtretched tight over the hole, as increaſing the ob. 
ſtruction; eſpecially when. the ſpring of the air under che valve 
is much weakened by rarefaction. And if weé take inte tlie ac- 
count the reſiſtance ariſing from theſe cauſes, the denſity of the 
air in the barrel, when compreſſed i into the abovementioned va 
cancy, will be as much greater than the denſit of the: atmoſ- 
phere above the piſton, as the addition of this reſiſtance; for 
this obſtruction belongs to the piſton- valve, as well as to the 
other. And fo allo, when this retained air is expanded, fay one 
hundred times, by raiſing the piſton, the air in the receiver can- 
not be rarefied to the ſame degree, becauſe of this reitlgoce: of 


| valve at the (AR of b. barrel. il 1 1 — 10 | 


054 


a neu- comtrudtei Air-Pindp. 4099 


In order to produce a greater rarefaction of the air in the re- 
eeiver than what the common pump will effect, the valves, 
where uſed, muſt be made to open eaſier, by removing, as far 
as poſſible, theſe obſtructions. In the common pump theſe 
impediments are great; becauſe the ſurface of the valße, which 
is expoſed to the air underneath, is generally very ſmall; and 
the vacancy between the piſton and the bottom of the barrel 
bears a greater proportion to the whole barrel than it would if 
the work were properly executed. 1 60 

Iheſe imperfections Mr. Smeaton ne ah eee 
to remove in the conſtruction of his pump. Fr this PurpoP 


underneath, by „ a kind of g anden in \ the * By this 


the coheſion was leflened, and more power could apply to open 
the valve in the firſt inſtant. The difficulty ariſing from the 
air retained in the barrel he removed, in a great meaſure, by 
making the piſton fit more nicely to the bottom, and by taking 
the weight of the atmoſphere from off the piſton, which allowed 
the valve in it to be more eaſſly opened, ſo that much more of the 
air could paſs through it. The weight of the atmoſphere he 
removed from the piſton, by cloſing the top of the barrel with 
a plate, on which he fixed a collar of leathers; through this 
the cylindrical part of the /piſton-rod moves air tight. And the 
air, having paſſed through the piſton, is forced out of the bar- 
rel through a hole in the top-plate, over Which is a valve to 
prevent the return of air, when the piſton deſcends. The piſ- 
ton is made to fit as exactiy to the p. 25.0. 5 en of the 
barrel, to exclude the air more eff 


* this improyement, Mr. Smeaton he, = + ans Suk able, to 


46 + rare the, air one tho! ar 


LANC times, when the pump. was put 


Aale Pppz « clean 


zoo M. Phiney's Aecau⁰ 
** clean together; and that it ſeldom failed of doing it five hun 
<< dred, after it had been uſed for ſeveral: mentis withaut clean» 
ing: whereas the degree of rareſaction produced by the beſt 
common pumps never exceeded one v _ — 
er e 99h * 815 | 4154 

I have taken up much of your time in. this ande e 1 
hope you will not think unneceffarily, as it ſhows/the ground 
on which I have gone, and a deſcription of Mr. e s. "paw 
is, in ſome meaſure, a deſcription of mine. 

Mr. Smeaton having done ſo much to facilitate ho opening. 
of the valves, at the bottom of the barrel, and in the piſton, by 
which means he carried the degree of rarefaction much further 
than the common pump could do; I ſuppoſed, if thoſe valves 
were entirely removed, and the remaining air in the barrel could 
be more perfectly expelled, the rarefaction might be carried ſtill 
further. Upon this plan I have conſtructed my pump. I have 
removed the lower valve, and opened the bottom of the barrel 
into a ciſtern, on which it is placed, and which has a free com 
munication with the receiver. For the valve on the plate, at 
the top of the barrel, (which is conſtructed like Mr. Smeator's). 
makes it unneceſſary there ſhould. be mw at * TER in or- 
der to rarefy the air in the receiver. 5 
The ciſtern is deep enough to allow the "oy to deſcend: 
into it, below the bottom of the barrel. Suppaſe then the: 
piſton to be ſolid; that is, without a valve in it; when it enters. 
the barrel and riſes to the top plate, which is made air-tight _ 
with a collar of leathers, &c. like Mr. Smeaton” , it forces out 


all the air above it; and as the air cannot return into the barrel, 


on account of the valve on the top-plate, when the piſton de- 


bende there will be a vacuum nn between that K. the 
5 plate; 


a new-confirytied- Ar- Fus. 3 


plata; ay thing. being kuppaſed perfeQ. But in work- 
ing the pump, the piſton is not allowed to deſcend en- 
tirely into the ciſtern, {. far as to leave the bottom of the 
barrel open; becauſe, as the eiſtern, for another purpoſe, is 
made larger than the bore of the barrel, this might make the 
piſton- rod work unſteadily in the collar of leathers, and cauſe 
it to leak. : but it deſcends: below a hole in the fide of the bars 
rel, near the bottom, which opens a free communication between 
the barrel, ciſtern, and receiver. Through this hele tlie air 
ruſhes from the ciſtern into the exhauſted barrel, when the 
piſton has dropped below it; and by its next aſcent this air ig 
forced out as the other wag before. If now the capacity of the 
e ciſtern, - pipes, & e. below the bottom of the barrel, 
taken together, be equal to the capacity of the barrel, half the 
remaining r wi bo expotiod by every ade. 111 
But as the working a pump of this kind, ith-o Gd piſton, 
n be laborious, on account of tlie reſiſtance it would meet 
with in its deſcent from the air beneath, (though this would be 
leſſened by every ſtroke, as the air became more rarefied) I have, 
to remedy this inconvenience: pierced three holes in the piſton, 
at equal diſtances from each other; and a circular piege of blad- 
der, which is tied over the top of the piſton, to make the joint 
more perfect vritti the top plate, and to defend them from in- 
jury when the piſton is brouglit up againſt it; forms a kind of 
labour in working the pump, as it allows the air to paſs through 
the piſton when it deſcends: But che air does not neceſſarily 
1 upon a Paffge through the piſton in order to get into 
the barrel: for When tie air becomes ſo weak, fromm its rare fac- 
"Lion; that Wa open this valye, it will: Mill get into the bar- 
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rel when the communication is opened by the hole at che bot- 
tom. This piſton, therefore, will deſeend as caſy as any other; 
and this valve does not impede the rarefaction ; ines it is of n 
conſequence, as to this, whether it open or not- By this con- 
ſtruction, the valves, which Mr. Srteaton only made to open 
with more caſe, are rendered unneceſſary in rarefying the air: 
and that at the bottom of the barrel, which is the moſt diffi- 
cult to be made and kept in order, is entirely removed; that 
on the redete _—_ pet Ne OO in eee the 
air. f N CF$23N 45 
8 as in a ſingle deen pump of this conſtriction, na 
lace no valve at the bottom to prevent the air, which fol- 
lows up the piſton in its aſcent, from returning into the re- 
ceiver in its deſcent, a fluctuation would be nen which 
might prove detrimental in ſome experiments, this pump is 
made with two barrels, which rarefies A ewas of 
che winch. In this oonſtruction, the capacity of the two bar- 
rels, taken together, below the piſtons, is always the ſame ; for 
while one is deſcending, the other is APs and what 15 
taken from the one is added to the o tler. 
Y Having thus ſet aſide the valves, which in Wee pre- 
vented the air from getting into the barrel and above the piſton, 
I. next attempted to expel the air more perfectly out of the bar- 
rel than Mr. Smeaton has done, by making a bettet vacuum be- 
tween the piſton. and the top- plate, which would allow. more 
of the air to expand itſelf into the barrel from the receiver. 
But to ſhow in what manner I have attempted this, it will be 
n to give ſome further deſcription of the machine. 
I have, upon Mr. Smeator's plan, contrived. to connect the 
hes en the top-plates with the receiver, occaſionally, by 


means 


a neu- comſtructed Air-Pump. 2 3 


means, of a1 pipe and cock, by the turning of which, the 2 
chine may be made to exhauſt or condenſe at pleaſure. This 
us done in the following manner: There is a croſs- piece 
oyer the valves, extending from one barrel to the other, whic 
has a duct through it, connected with a ſmall pipe ſtanding be- 
_ tween: the barrels: through this pipe the air paſſes, into a duct 
in.the bottom-piece leading to the cock. In this piece is like- 
vile the duct leading from the ciſtern to the cock; and with 
this cock alſo is connected the. pipe leading to the receiver. 
The. key is pierced with two holes ; in ſuch a manner; that one 
of them will connect the pipe coming from the receiver with 
the duct in the bottom piece leading to the ciſtern, or with 
the other leading to the valves, as may be required for exhauſt- 
ing, or condenſing, The other hole through the key yill e open, 
i occaſionally, to the. atmoſphere, either of theſe. ducts round 
the cock. 8a that having the direction of the air which paſſes. 
through the valves, under the command of this ande the pump 
may exhauſt on condenſe at pleaſure: : for When the key A 
nects. the pipe from the receiver, and the duct leading to the 
ciſterns together, the pump will exhauſt; and when it connects 
_ the pipe 22 the duct 1 to the. vile, i it Arte Vl 
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air enters s the barrel f — the 4 phere, i is ce ik 2 be 
E and through the Pipe: and cock into the receive In this 
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par t of of the machine wh hich is contrived for, condenſation I 
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rel: for as t any pitch Wand t Ve ade T0 fit ety th *the 


top. late, but hat thete will be Ge Tollgrhetit for Air, it is 
impoſſible to expel it erftirely:; ' note, perhaps, "riftHt be expel- 
led if the Wa e top dc te di 6. open möbe ding, by 
removing the wei thts of "the 2 Alt fröfwir; for the atinbfphete, 
preſiing d on this valve, will pre pre A Its Werz "freely, in che 
ſame manner as when, preſſing o on the piton-valve, It Gnu. 
the ope pening oft that i in | the © common bung. b ente 


The difficulty Which Mr. Sizcaton retioved from the "Ty | 


| valves, 1 have endeavoured | to remave from cke valve on the top 
plate; that this valve, having the preſfure of the atmoſplicte 


taken off, might open with the fame caſe as the piſton-valte 
does i in his pump. "To effect this, chete is conbected with the 
duct on the bottom- piece, Which conveys "the fir from the 
valves to the cock, a ſmall pump of the fame obnſtruction as 
the large one; having the barrel opening into à ciſtern, the pil- 
ton- rod moving throu gh a collar of leathers, and a 'valve near 
the top, throu gh which the air is forced into the Mp pH. 
This piſton i is ſolid ; becauſe the diameter, being only half-inch, 
does not make it work hard. This pump, which is of ohe 
barrel only, I call the valve-pump ; ; its chief uſe being to rarefy 
che a air above the valves, or remove the weight of the atmol- 
Phere from off them. 70 uſe this | pump, it is neceſſary the 
key of che cock ſhould be pierced differently from that of Mr. 
 Smeaton' s ; for as the pipes round his are placed at equal diſ- 
 Kances, when the one from the bottom of che barrel! is connefted 
141 * 


Ar 


witlothat from 5 receiver to weng it, the other; from the valve 
on the top- plate, is opened to the atmoſpheſe by che other paſ-⸗ 
ſige through the cbek. But in order to raref the alr above. 
the valve in my pump, it is neceſſary this laſt paſſage ſhould be 
| ſhut up, when the valve-pump is uſed. Inſtead, therefore, of 
placing the three ducts at equal diſtances round the cock, I have 
divided the whole into five equal parts; leaving the diſtance of | 
one-fifth between the ducts leading from the ciſtern and the 
valves to the cock, and two-fifths between each of theſe and | 
the one leading from the cock to the receiver; By this adjuſt- 
ment, when the communication is open between the receiver 
and valves, for condenſation, the other hole through the cock 
opens the ciſterns to the atmoſphere : but when the communi- 
cation is made between the ciſterns and the receiver, for exhauſ-- 
tion, a ſolid part of the key comes againſt the duct leading to 
che valves, and ſhuts it up; and the air; which is forced out of 
the barrel, paſſes into the atmoſphere through the valve · pump; 
for the valve of N ſmall | e bald 12 4 1 5 mou the” : 
greatone is worked. 10 1 
Now, to apply Mir. Beeren 5 W to this Fee 
After mentioning his taking off the weight of the atmoſphere 
from the piſton, by ſhutting up the top of the barrel, he ſays, 
The con ſequence of this conſtruction is, that when the piſ- 
ce ton ãs put down to the bottom of the cylinder, the air in the 
lodgement under the piſton will evacuate itſelf ſo much the 
more, as the valve of the piſton opens more eaſily, when 
<< preſſed by the rarefied air above it, than when preſſed by the 
1 whole weight of the atmoſphete. Hence, as the piſton may 
be made to fit as nearly to the top of che cylinder, as it can to 
« the Weg, the air may be rarefied as much re the piſton. 


. 4 nenn 


« as. ĩt ea ls. have been 3 reegiven. In allows 
* therefore, that the air may now be rareſed in the receivers 
in · duplicate propoction of what . it: could che: pot the cm: 
mon principle; every thing, elſe being: ſuppoſed; petſect.· 
The ſame may be aid with regard to the valve on tlie. tap· plate 
in this machine. It will open mare eaſily, when -prefied-bin 
the rarefied air above it, than when prafied:ibycthe viright of 
the whole atmoſphere. Hence, as by tha conffructiom uf U 
valve- pump the ais may be rarefied as much above the valves 
a$ it; could. before have been inc the barrel andi receiver; withs 
which there is a free communication: it therefore follows, that 
the air may now: be tarefied in the receiver in duplicate piopòr . 
tion of what it could be by Mr. Smeatan t pump; every thing; 
ee P e — re 
ting it. T5 zo 71:4 $120} £5,009! 17 
In den uche any: dition whim kak 8 
removal of the valves at the bottom ef the. barrels and in the: 
piſton, is not conſidered: But if they made any reſiſtance int 
Mr. Smeaton's pump, may we not conclude, that the rarefae- 
tion might be carried further by a machine wherein no ſuch 
valves are made uſe of 2 Mr. Sneutan ſays, that when he 
contrived to open his valves: by tlie winch, independent of the 
ſpring of air, he did not find it anſwer the purpoſe better thaw 
when the air was the agent. There is no reaſoning againſt ax 
periment : but ĩt certainly appears probable from theory, that 
there muſt be conſiderable reliſtance from the _— wage Ae 
air is greatly rarchied. _ 
He afterwards ſays, tho degree; enk 1 luer Heine able 
«©0:ratefy the ait, by experiment, eee een pÞ- | 
uind times; when ne Pot clean together? bu 
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by at· adheres to tho inſide of tlic barrel, an wal 
<, a8 n upon getting in the air, is, in the 
% fame ſucceeding trials, worked together iti the oil. which 

w © ſoon renders-it- ſo clammy as to obſtruct the action of tlie 
. pump, upon a fluid ſo ſubtle ab the air is, when ſo much 
4 expanded. But in this caſe it ſeldom fuils to act upon the 
e air in the receiver, till it is expanded five hundred times: and 
this I have found it to do, after being frequently uſed for ſeveral 
months without cleaning. Does it not appear probable, that 
this camels: om auto wagon —_ a8 welle as 


= 7 3 the Aitfneſs which) the oil acquires wy! werke 


tion, che corroſion of the braſs, &. When the pump is foul, 
muſt greatly obſtruct the opening of the valves, and bear u prin- 
diple part in reducing the e l 
N ot 5 
I ſuppoſed 3 88861 cbtrudtion; Sen 
Aus aataline' + and if no further advantage be de- 
rived from it, tis machine is more ſimple without them. 
V pon this conſtruction, alſo, wo are able to malce the pump 
W two-barrels, like the common pump, which cannot be 
done ceniently where the Iwwer vl ve is retained ; betauſe it 
would be difficult to make the piſton in one barrel come ex- 
actly to the bottom, at the fame time that the piſton in the 
other touched as exactly at the tap: ĩt would, at leaſt, require 
A nicety * e which _ * ee 
necute. Th | 
- 4 pump, the Poe Sar move 11 hole length of 
the barrels: there is a horizontal ſection made in them, a little 
core ihan half way from the bottom, Where the top-plates re 
To -Qqqsz 1 inſerted 
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inſerted. By tHis mean the pump is me more orleans an 
ſimple, as the head of it is brought down upon the top of the 
barrels, in the ſame manner as in the common air- pump. The 
barrels alſo ſtand upon the ſame plane with the receiver-plate; 
and this plane is raiſed high enough to admit the common gage 
of thirty-two. or three inches, - to. ſtand under it, without any 
inconvenience in working the pump, as the winch moves thro! 
a feſs portion of an arch, at each ſtroke, than it aid 1 the 
117 moved the whale length of the barrels. 5 
There js alſo placed, between the barrels in cis p pump, 
"the croſs- piece over the valves, a gage to meaſure the = 
of condenſation, having a free communication with the valves, 
cock, &. This gage is. ſo conſtructed, that it will alſo. ſerve 
to meaſure the rarefaction above the valves, when the air is 
worked off by the valve- pump. It conſiſts of a pedeſtal, 
which forms a ciſtern for the mercury, a hollow braſs pillar, 
and glaſs tube, hermetically ſealed at one end, which: moves 
up and dow in the pillar, through a collar of leathers: T he 
dye of the pedeſtal is made of glaſs, as well to hold the quick- 
ſilver, as to expoſe its ſurface to view, that it may be ſeen when 
the open end of the tube is put down into it, or raiſed out of 
it. The body of the pillar 18' partly cut ets: ta n the. 
-tube to view: in the lame manner. 
If the pump be uſed as a condenſer, the a & #2, 9:30 
| * is ſnowyn by a ſcale marked on one edge of the pillar: if it 
1 - be uſed as an exhauſter, the degree of the rarefaction of the air, 
1 above the valves, is ſhown by a ſcale marked on the other edge 
I dune pillar. Sri KK . #/ +22 49:4 511 I's c 1 a OILY y F 510 | 
| "This gage will alſo fires to ſhow-when the- MT have done 
piping either with the weight df the atmoſphere. on thaw, | 
Bob won 3111" $ hp © | ot 
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5 ber ben off. If we want to know when they ceaſe opening, 
with the weight of the atmoſphere on them, . draw the piſton 
of the valve-pump up into its barrel, to prevent any air eſcap- 
ing through that valve; in this ſituation, work the great pump 
again, and if any air paſſes through the valves into the pipe, 
the gage will riſe by condenfation. This condenſed air muſt 
then be let out by opening the communication, at the cock, 
with the outward air. By repeating this till the gage riſes no 
longer, we may know the valves will open no more while the 
weight of the atmoſphere lies on them; and the rarefaction in 
the receiver can be carried no further. When the weight of the 
atmoſphere 1 is to be removed, after conducting as in the former 
experiment, raiſe the open end of the tube above the ſurface of 
-the mercury, and then work the valve-pump,. and the air will 
be rarefied over the valves, and in the tube, to the:fame degree: 
(we may ſee when the valve of this pump - has done playing. by 
unſcrewing the cap that covers it.) The open end of the tube is 
then to be immerſed into the mercury, and the great pump work- 
ed. The air which paſſes thro the valves will then raiſe the gage 
by condenſation: and thus, by alternately raifing and depreſſing 
. the tube, and working t the two pumps in their tutns, we may carry 
the rarefaction of the air in the receiver as far as the power of the 
pump will go. If one of Mr. Smeaton pear-gages be nſed i in the 
receiver, as he directs, the difference of the rareſaction, in the 
two experiments, may be known. And as the air above the valves 
may be tarefied to different degrees, we may know, by the two 
gages, what proportion the rarefaction above the valves. bears to 
the degree of excels in the receivet, This condenſing gage can 
1 taken off, and a button ſcrewed into the hole in its ſtead, in 
3 Ay es caſe wherelh' a greater i of cotidenſation 1 18 requiget than | 
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the glaſs will bear. When acglafs receiver is uſcth chis gage 
may be placed within ãt, where it will eaſure any degree of 
condenſation the receiver will bear, without danger to the 
gage : or the capacity of any receiver may be meaſured by this 
gage, before it is removed from its place, by ſhowing how 
many ſtro kes of the winch will throw one atmoſphere into: the 

receiver; then turning the cock, to prevent any air efcap- 
ing, change the gage for the button: when this is done, 
the degree of condenſation N er 159 by the num- 
ber of ſtrokes. 

'As in caſes where great condenſation i is required, chere maſt 
be a great deal of labour, and a great ſtrain on the teeth of the 
vrheel and piſton- rods, on account of the great diameter of the 
piſtons; * to remedy this, I have fitted a condenſer, of a ſmal- 
ler bore than the barrel of - the. great pump, to tlie ciſtern of 
the valve: pump, to be ſcrewed on occaſionally; by which the 
conden ſation may be finiſhed, inſtead of the great pump. Or, to 
fave the work and expence of this condenſer, the valve- pump, 
if made a little larger, may be eaſily fitted for the ſame purpoſe, 
by having a plate made to ſcrew into the bottom of the cylin- 
der, occaſionally, with a valve on it, opening into the ciſtern : 
à hole muſt alſo be made to be opened, on the ſame occaſion, 
near the top of the cylinder, to let air in below the piſton, 
hen this is drawn up above it. 5 
The common gage, vhich is generally . under the re- 
| Wanne, in this pump, is placed in the front; that it may 


a an may be left free for other uſes. 8 
| e 
:z ln m pump, the viſtons W 32? — 3 about 
forty- eight pounds added Pp the reſiſtance in opening the valves, for erery imat 
Fherte thrown into the receiver. 


be ſeen by the perſon who en and that the 
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be plate is is ſo fixed to the pipe, leading to che cock, that 
it may be taken off at pleaſure, and uſed as a transferer ; or any 
tube, or apparatus, may be fixed to it, to perform ſome experi- 
ments without removing it, which will ſave N _ make 


Less apparatus neceſſary. 
The head of this pump is not e as the common one 


is, to diſlodge the teeth of the wheel from the. piſton-rods, 


when the pump is to be taken apart; but is made whole, ex- 
cept a ſmall piece in the back, where the wheel is let in 
wich makes it much more convenient to remove the head, or 
place ĩt on the barrels. The wheel is freed from the piſton- 
rods, when required, by puſhing it into the back part of the 
head; and when it is drawn into its place and connected with 
them again, a button is ſcrewed into the ſocket of the axis be- 
hind, to keep it in its place. This makes the head leſs trouble- 


fome to remove: but its chief uſe is to diſlodge the piſton-rods 


from the wheel, that they may be put down into the ciſterns, 
' when the pump is not in uſe, where they will ſtand uncom- 
preſſed, and retain their elaſticity better than if kept in the 
barrels. In theſt ciſterns they may alſo ſtand covered with oil, 
if neceſſary, as they are large enouglł to admit of it. ö 
Tho principal joints of the pumpc are ſunk! in ſockets; that 


the leathers,” INES: 75 bod Fi cover with oil, to 


prevent leaking'® ./ 5 
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For convenience, the lower part of ORE pump is FR with 
drawers, to to, contain the pparatus. K door Wee behind one 
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range, to a place reſerved the whole height, to get at the under 
part of the receiver- plate, and fix apparatus to it for ſome ex- 
periments. In this place ſtand the long tubes, and ſuch tall 
glaſſes, belonging to the apparatus, as will not go into the 
drawers. The barrels, &c. of the pump are covered with a 
caſe, or head, which keeps them from duſt and accident, when 
the pump is not in uſe. The apparatus is ſecured between fli- 
ders, &c. in the drawers, ſo that the whole bine 4.4 be 
eaſily removed, in one body, without danger. | | 
Having given you this account of the machine, I with, Sir, 
I could add to it, at this time, the reſult by experiment, and 
inform you to what degree it will rarefy the air; but the want 
of a proper apparatus to meaſure the rarefaction, prevents me. 
As we have no glaſs-manufactory here, I ſent to Europe for 
my apparatus, about twelve months ſince: but, unluckily, this 
part, with ſome others, have not yet been forwarded to me. 
As ſoon as J can ſatisfy myſelf, I will let you know the reſult. 
I have, at preſent, only a ſmall tube of two-tenths inch bore, I 
accidentally met with, which I uſe as a common Sage but 
this will not determine the power of the pump. 1 
All I can ſay of the inſtrument at preſent is, Ani I find it 
much more convenient te uſe than one of the common ſort : 
that it will exhauſt a receiver much ſooner, and keep in order 
much longer, for being made without valves, which muſt de- 
pend on the ſpring of the air to open them. When a common 
pump, which I have, has been fitted 1 up with yalves, leathers, 
&c. at the ſame time with this; the valves of the common 
pump have become too dry and ſtiff to uſe, while this pump 
Has continued in good order. I attribute this, in part, to the 


aeifre which the valves on the e receive from the 
a is ( 25 b cu £ y- piſtons 
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piſtons every time the pump is uſed ; the. piſtons being always 
kept moiſtened with oil in the ciſterns, where they ſtand when 
the pump is not in uſe; and in part, to the power which the 
Piſtons have over theſe valves, by condenſing che air againſt them. 
In the common, pump, and in Mr. Smeaton s, the valves, at the 

bottom of the barrels, can only be opened by the ſpring of the 

air acting againſt them: but in this pump the valves are forced 

open, by raiſing the piſtons, and muſt, therefore, yield much 
longer to the power applied in this way. 

I! mentioned above, that the piſtons in HET pump did abt 
move the whole length of the barrels ; but were interrupted by 
the plate, a little more than half way from the bottom, for con- 
venience :: but on this conſtruction, they may be made to moye 
through, the hole length, as in Mr. Smeaton's pump; and 
| en it will exhauſt a receivet in half the timo that his will, if 

the capacity of each batrel in the two pumps be equal. And 
: perhaps. the air may be further rarefied by a pump on this con- 
ſtruction without the valves, whoſe. barrels are of greater length 
than t the banels of my pump. For ſinee the piſton may be 
made to fit as well to the top of one bartel as another, if the 
— of the. pg tne Khigh tho pion: moves, be twelve 


of ok pk 1 1 this 4 is, the proportion which ths 
Vacancy bears, to the capacity-of-the hole barrel, (the reſiſtance 
of the yalve not being taken into the aceount) it will riſe till the 
Ar 18; ex pan gel tyra hpndred times in f hamel af twelve inches 
Wk rs oor length, 
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length, the diameters being the fame in both, becauſe the capa 
city of the barrel being doubled, the vacancy bears ſo muchr leſs 
proportion to it than to one of fix inches. And if the air can 
be rarefied in proportion to the difference between the VACANCY 
and the capacity of the barrel, by leſſening this proportion, 
which, after having made the work to fit as well as poſfible, is 

to be done by enlarging the capacity of the barrel, the | N of 
the pump muſt be increaſed. "NY 

This, Sir, is reaſoning from theory: but theſe beer 

I think, ought to be eonſidered in the conſtruction of an air- 
pump; and experiment only muſt determine how far an atten- 
tion to them may be uſeful. 

The rarefaction which a pump will ae by experiment, 20 
may come very far ſhort of what it ought to do by the theorx 
of its conſtruction. . If the common pump will, in experiment, 
rarefy the air only one hundred times, when i in its beſt ſtate, and 
Mr. Smeaton's, by conſtruction, in duplicate proportion to this, 
it ought to go to ten thouſand ; every thing being ſuppoſed per- 
fect: but in its beſt ſtate, Mr. Smeaton's pump will only rarefy 
the air about one thouſand: times; ſo that the nine-tenths: 

Which it falls ſhort of what it ought to do by theory, is to be 
attributed either to the imperfection of the machine alone, or to: 

; the nature of the air, in not permitting the rarefaction to go fur- 

ther than one thouſand times, or both theſe cauſes together. 

The way to prove how far this is owing to the air itſelf, is by. 

making a machine, which, in theory, will carry the rarefaction. 
further. A pump conſtructed without the valves, as mine is, 

ought to rarefy the air in duplicate proportion of what Mr. 

Smeatom t ſhould do by theory, and in quadruplicate proportion 

of n pump, which would be one hundred million, 


LU 


2 new-conflrut? Fed Atr-Pump. | 31 [i 


allowing the .common one to rarefy the air one hundred times. 
Nothing like this, however, i is to be expected, ſince we ſce Mr. 
Smeaton's pump, in experiment, falls ſo far ſhort of the theory. 
But ſuppoſing my pump to rarefy the air in duplicate propor- 
tion of what Mr. Smeaton's does by experiment, this would 
carry the rarefaction to one million times: and whatever it falls 
ſhort of this, muſt be attributed either to the 'im perfection of 
the machine, or the nature of the air, or both together: or if 
this pump ſhould rarefy the air only to the ſame degree with 
Mr. Smearon's, ſince by conſtruction it ought to go ſo much 
further, will it not aſcertain to us, in a direct line, that the na- 
ture of the air does not admit of being further rarefied by a 
pump; ; and that this is the reaſon why Mr. Smeator's pump, 
in experiment, fell ſo far ſhort of the theory ? If this ſhould be 
5 the caſe, \ will it not be a confirmation that the power of mecha- | 
niſm 1 is not wanting to produce a much greater rarefaction i in 
the receiver, where no body acts immediately upon the air to ex- 
2 pel it, and from which place it can only be induced to come, 
2. by making room for its expanſion into ſome other ? I hope, in 
a little time, to be able to inform you what che reſult is by ex- 
periyent, and to what hog, oh up a will exhauſt the re- 


AL WY 15 1 ar, OY 
e rod C3 JOHN PRINCE. 
Rr T2 ee e w lh, ol 


* - = - , i = +5 wi 3 \ * » 8 , 1 0 a 
$i SAY wiis 51) $3 fs r 1 i. 4 2 401. FS SST. n IT 3.4.8.5, C1 2 4 


* 


= 1 P 
—_ . | «4 « * - 
«@ TL FL Z \ 3 
© *. % , 2 — — 5 


So — — 


Vors. Since this Lo 3 I have Meni 67th vol. of 1 Phi- 

| lofophical Tranſadions amecount of ſome experiments made by Mr. Nairne, with a 
Pump conſtructed on Mr. Smeaton's principle: ; from which i it appears that Mr... Fen- 
ton was deceived with reſpect to the rarefaction in his receiver, as as indicated by the 

p pear-gage 5. and that the greateſt power of the pump, when the experiment was pro- 
perly made, would carry the rareſaRien in the receiver only to ix hundred inſtead 
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PLATE Iv. "Fig ig. 1. A view of the pump ſhut up, uw 


not.in uſe; appearing through, a glaſs window, as gen by the 
PF icked lines, | 


Fig. 2. A view of the pump when. opened and ungoreral 
for e LES 
Fig. 3. & e ſection of one of the en the 
two ciſterns, condenſing gage, &c. where A repreſents the 
barrel: C D the oiſtern on which it ſtands ; 4484. the leathereg 
joint, ſunk into a ſocket, and buried in oil: E F is the piſtan q the 

cylindrical rod paſſing through acollar of leathers, G G, the box 
H I. K ſhows the place of the valve on the top- plate K L, cover- 
ed by the croſs-piece MM, into which the pipe O Oi is ſoldered ; 
that conveys the air from the valves to the duct going under the 
valve-pump, « as may be ſeen i in plate V. fig. I. o is part of the 


PP, RN connects the ciſterns and has a duct woch it lead 
ing to them. Into this duct open the duct g and v, the firſt lead- 
ing to the gage in front of che Bap the other to the cock aud 


| receiver. . 


of one thouſand times. By an a account « Mr. Cowalls in the 7 11 vey of the rh. 
loſophical Tranſactions, I find an improvement made in Mr. Smeaton's pump, by 
Mr, Haas, inſtrument · maker. He bas contrived to open the valve at the bottom of 
the barrel independent of the ſpting of the air underneath; and by this improve- 
ment he has increaſed the power of the pump to one thouſand times. This experi- 

ment. | is a confirmation of what is to be expected from the removal of the valve in 
my pump, Which is done with greater ſimplicity, as Mr. Haas's contri vance is com- 
| plex, conſiſting of a ring lying at the bottom of the barrel, to which ring che valve 
is 5 fallened; this ring is raiſed by a pedah connected with Nwo wires moving through } 

two. collars of leathers, and ls depreſſed by a ſpirat ſpring contained in a focket, tlie 
whole being fixed under the barrel of the pump: But he has done nothing to re- 


move the reſiſtance from the valve if the mien, ner * be ay We the N | 
from of the valve on the {op-plare, 1 


a neu- conſtructed Ai.-Pump. 517 | 
The other barrel is left out of the figure, to ſhow me of the 
parts more diſtinctiy; except QO which is the top of "the 
| barrel retained and brought down out of its place, to hol the 
 top-plate, that ſhuts up the barrel, ſeparated from the box, 
' which contains the collar of leathers. 8 ſhows one of the holes 
in the plate over which the valve lies, and which is covered by 
R in the croſs- piece. VV is the piſton ſhowing the valve 
qpen on the top, which is to prevent labour when the pump 
condenſes. WX is the ciſtern, in which is more diſtinctiy 
ſteen the ſhoulder for the leather which cloſes the joint between 
this and the barrel, and alſo the facket in which the oil lies 
over the leather. Y Z is the condenſing gage, with the ori- 
fice of the tube raiſed above the ſarface of the quiek- ſilver. ee 
is the collar of leathers, through Which the glaſs tube moves. 
7:13 a ſmall pipe coming up through the quick · ſilrer to We 2 
communication between the valyes and the gage, + 
Fig. 4+ is a view of the upper ſurface of che top · plate which 
oloſes the bar rel, heing ſoldered into it, ſhowing the place of 
the valye oyer the ee Haas one, of Fehichooady can be 
ſeen, At $,i Al fig. 3 | 
. Plate, V. fg. 1. B.A perpendieular otion ee 
piece, Pipes. valve: pump, go ek, &. at right angles with the 
other ſection, fig. 3. pl. IV. Aa _ Pipe; between the bar- 
rels, as repreſented i in Plate I IV. Us 0 The buttan 9 js here.ſcrewed 


into be do inſtead of the 2. D is th the valve- pump and 
its ciſtern, e dhe pl place fb e under. the gap. F tho 
LY ng = [dyed 18 by 3. — KmaÞhero. 
Cad bo 0 the re8Fiver:plata; 
8 ii wWRIAKI; 5 0 hat | up, th ap pt When. dhe; Plate lis j 
uid as a transferer. K K is the plate. 14 : piece to ſhut up | 


2 


the 


n : 
= = 1 


$ 18 Mr, PRINCE'S Account of 


the hole into which tubes, &c. are occaſionally ſorewed. to per- 
form experiments without removing the plate: the pricked 
line at O ſhows the place of the ſcrew which preſſes the plate 
againſt the pipe: P N Pipe * en 83g n in 
front of the pump... eckt tam ill anit3nco fide 
Fig. 2. is ackodeohted ſection oY Fa 2c nd pieces, een 
ing the ducts leading from it to the receiver, the ciſterns, and 
the valves on the top of the barrels. A B the duct connecting 
the eiſterns together. C D the duct leading from the ciſterns 
to the cock, GH the duct leading from the cock, through 
the pipe A B, (fig. 1.) to the valves. D E the duct through 
the cock, which occaſionally connects the two laſt· mentioned 
ducts with the duct E F, leading from the cock to the receiver. 
L the duct in the cock leading to the atmoſ ſphere, \ which, When 
connected with the duct at D, lets the air into the ciſterns and 
barrels for condenſation; the other duct through the cock at 
the fame time connecting H and E. This duct alfo, when 
connected with E, reſtores the equilibrium in the receiver. 
KL is part of the duct leading from the ciſterns to the gage. 
The pricked circles ſhow the places of the pipe and valve- 
pump on the piece, and 7 the place where the air enters the 


valve-pump from the duct GH, and is thrown into the atmoſ- 
phere, when the pump exhauſts. . 


Fig. 3. ſhows the under ſarkace of the boxes, which a contain 
the collars of leathers, with the croſs-piece, which connects 
them together, having a duct through it, as repreſented by the. 
pricked: line, through which the air EY: from the grey; to 


wich the ama lay, at L M OT PE g * 
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Fire- Engine; invented by Mr. BENJAMIN DAN BONN 
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AVE ſpent ſome time in idventing the pi mp-engine, a 
. model of which I have forwarded herewith, This engine 

is deſcribed as follows. fs 

Plate VI. Fi 18. 3. ABC P repreſents a pump in the 
form of a common ſhip-purap. E its ſpout. F a ſtopper, 
D is a plank cap, fitted with leather under it to the pump, 
and ſcrewed down by the ſcrews 4 4; having a hole in the 
center for the ſpear of the pump to paſs through, round which - 
a leather collar is made, as c. g is a nut for the ſcrew . fb is 
a ſquare piece of wood, nale öl one end of the cap, the | 
| ſcrew a paſling through it ang: cap; through this piece and 
the cap a hole is made, communicating with the bore of the 
pump. GG is awooden tube (of : any required length or num- 
ber of joints) made ſquare at the lower end, and hollowed to 
receive the cock, the upper end being made with a nice ſhoul- 
der. c is a wooden cock, which opens or ſhuts the communi. | 
cation between the pump and the tube, haying a handle on the ; 
oppoſite ſide, with a lock if neceſſary. | 5 5 are ferrules to pre- 
vent the tube from ſplitting. HAH are braces, each of which 
muſt have another croſſing it as nearly at right angles as may 
be. 77 are irons in the form of a ſtaple,” going round the tubs 

and through the braces, having holes in their ends for fore- 
| Locke. KLMN nenn viz, 
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#1 mn, a ſquare picee, with a hole in the lower end, to teceive 
the end of the tube, and teſts on the ſhoulder o on the lower 
end of this head a deather is nailed, having a hole i in its centre 

ſimilar to the hole in the wood; another leather of the ſame 
form is put on the top of the tube, and a circle. of thin plate- 
braſs between them; the two leathers and the braſs being 


Mr. DAR BORN “s Pump-Engine. 


the tube; their edges are repreſented by ep. K N and LM 
are the edges of two pieces of plank which are as wide as the 
head, and nailed faſt to it, each of them having a tennon going 
through a mortice in the end of the piece O P; each tenon has 
à hole for a forelock at 9 9. OP is a piece of plank as wide 
as the ſides, having a hole in its centre through which the tube 
paſſes, and a moxtice on each end for the tennons to paſs through. 
NM is a cap. 77 are two pieces nailed on the fide of the 
tube, with a truck in the lower end of each, to leſſen the fric- 
tion of the head in its horizontal revolation. q q are forelocks 
to wedge the head down, and prevent the water from finding a 
paſſage out at the joint o p. QR is a wooden conductor; the 


end Q being ſolid, the end R bored with a ſinall auger, s is a 


bolt going through the conduttor and head, ſecured on the back 
with a forelock or nut; this bolt is round near the head and 
{quare in the middle. 1 & is a piece of iron or braſs to pre- 
vent the head of the bolt from wearing into the wood. 88 are 
ropes to direct the conductor. 
Fig. 4. is the head without the conductor; 4 5 c F is a 
| thick braſs plate perforated to prevent dirt from cloging the con- 
ductor, and nailed with leather under it to the head. The 


{ſquare hole in the centre is made to the ſize of the bolt, and 


prevents it from turning. The conductor has a hollow cut 
| ul 19 op round 


preſſed between the . end of the head and the ſhoulder of 


0 . 
$49 + 


ve A Deſeription 


round the bolt on the inſide, 45 large as the circle of Nees m 
the braſs; round which hollow on che face of che conductor a 
leather is nailed which plays om the 
when the conductor turns. 
 Thave raifed-a tube of 30 feet ou my pump but the ſederity 
of the ſraſon prevents my compleating it; having ſtu ſur exe ted 
it only, as for one perſon to work at the brake; I edn myſelf 
throw water on the top of a neighbouring building, the meareſt 
37 feet from the pump, and between - 


part of which is 
40 feet hig. 
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murgin of the hraſt plate, 
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IS) AVING conſtructed a model of a A portable gie engine. 
on the ſame principles as the purp-engine, I do myſelf 
the honour to forward you a deſcription of it. 
Plate VI. Fig. 1. AB and CD are the iges t planks, | 
confined together by f four bolts. 2 35 d are two cylindrical bar- 
rels: in each of theſe barrels a piſton witha valve is faſtened to 
the ſpear e, and 1 is moved up and down alternately. by the mo- 
tion of the arms E E. Under each barrel a hole is. made through | 
the plank A B, and covered with a valve. E E are arms hung 
on the common centre 7 Arms parallel to theſe, are on the pr 
pofite ſide. 8 18 che end LN a handle whic ch is, faſtened. acroſs 
the ends of the arms. A bolt at þ goes acroſs from arm to arm. x. 
to this bolt” the piece 7 ki is faſtened, and plays upon it; the 
10 Wert ent Uf a Nnece is faſtened to the top of, the ſpear; 6. 
| Off is ſtalldard to benen the arms, ; anot er anſwering. to 
it on the oppoftt te fide, both IE notched i into the. edges of Ne, 


A l are ſticiently feeured one bal goin "1 through t them 
at J, and Havi ving a nüt or 1 on th ic oppoſite fide. II 1 I HI 


are ſquare Weide 'whic Panfiver the purpoſe of ducts, we i | 
which the water aſcends from the barrels through the plank at 


KLKL are irons in the form of a ſtaple to confine: the 


e the lower ends of .theſe zirons meet, and are ſecured 1 q g 

a with one bolt going through: mam and MN o, Which i is a 4620 | x | 
Piece going up through a mortibe in the centre of the planks ; | | | re 17 | 
this piece is ſquare from the lower end upward as high as the : 15 7 3 
top of the braces ; from thence to the top it is A the 4 
$44 8 142 ar F180 
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upper end being bored hollow, far enough; FEY cochtuni- 
cate with the braces; . O is an iron ring going round the tube, 


bauving two ſhanks going up through the head, with ſcrews on 


the top at p . Ss is a ferrule nailed round the tube. The 
head and pipe are ſo nearly ſimilar to thoſe of the kump-e ine- 
\ that they, need no further defeription.. en R 51 
Fig. 271 is the fame engine; the arms and dandards bging, 
taken off to give a more intelligible deſcription « of the mode of 
ſecuring the braces, which f is *effeually done by one wedge 
driven into the mortice a, under the upper plank. , bi is a 90, 
for the bolt to "paſs through which ſecures. the ſtandards. 11 4 n. 
this figute a ſide view of the head i is FP wich the e in a; 
perpendicular direction. 1 . | 
The work is confined within: a box ſet, on . as. com- 
mon. The Whole is made of wood except the ſpears of the 
pumps and a few bolts, &c. This model throws water about 
the ſame diftance- -as the miniature pump- engine, the pumps be- 
ing of the ſame bore. Engines on this conſtruction may be 
made in any place where a common pump can ;. and. the inſide 
work will not be more than one quarter the coſt: of thoſe on the: 
uſual conſtruction; and the labour of working them will (as, 
I conceive) be much leſs than in the others ; theſe conſidera+. 


tions n tre reooramend them to tome attention. 
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is "ſteel is & attic of commerce; and of great d heb in 

N the arts, manufactures and huſbandry of every nation; 
and as we have the beſt of iron already manufactured in America, 
it is thought that. the manufacturing of ſteel of a· good quality, 
deſerves the attention and encouragement of thoſe who wiſh the 
welfare of the United States. What time 1 could redeem from - 
other neceſſary buſineſs for ſeveral years paſt, has been. employed 
in ſach-diſquiſitions.and experiments, as might tend eee 
the art of making ſteel; and others near akin toĩt. 1 
Thhoſe writers upon the ſubject which I Ne ich tell us, 
chat the principal difference between iron and ſteel. conſiſts, in 


this, That the latter is combined with a greater quantity, of 


phlogiſton than the former.. Phlogiſton.« exiſts. in all infamma- 
ble ſubſtances, and in ſome that are not inflammable. Char- 


| coal, and the- coals of bones, horns and hoofs of animals, have - a 


been uſed as fit ſubſtances for. ae adden to £ 


LN + 


iron in making ſteel . e 

Steel is ſometimes 99 55 fakon.of ore or pig-iron. 5 "The + 
wehe is ſimilar to that of reducing pig-iron to malleable iron, 
with, this; difference, that as-ſteel requires more phlogiſton than 
1s neceſſary to iron, all the means muſt be made uſe of that are 
capable: of introducin! 1g into. the i iron 2 great deal of phlogiſton ; 3 
that i is, by keeping it, v l in fuſion, ee with. an 
abundance of charcoal, & wi 


FL £"\ 


4 = 


The other ee pai fleet is by cementation, as aig is 


| called z, that. is, to convert bar. iron into ſteel; Which 1s done 


by a cement made of thoſe ſubſtances which contain the greateſt : 


a9 vantity of Phlogiſton, Put the bar-iron with this cement in- 
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18 "ſteel; is an A0 of commerce, and of great uſe both in 

N the arts, manufactures and huſbandry of every nation; 
and as we have the beſt of iron already manufactured in America, 
it is thought that the manufacturing of ſteel of a· good quality, . 
deſerves the attention-and encouragement of thoſe who wiſh the 
welfare of the United States. What time I could redeem from 
other neceſſary; buſineſs for ſeveral years paſt, has been. employed 
in ſueh diſquiſitions and experiments, as might tend anfagilitae 
the art of making ſteel, and others near akin toit. loo? 
Thoſe writers upon the ſubje& which 1 Mit tell us, 
that the principal. difference between iron and ſteel. , conſiſts, in | 
this, That- the latter is, combined with a greater quantity of. 
phlogiſton than the n Phlogiſton exiſts in all-4 inflan | 
ble ſubſtances, and in ſome that are not inflammable. Char- | 
coal, and the coals of bones, horns and hoofs of animals, haye - . 
| been. uſed. as. fit. ſubſtances for. ieee phlogiſ fon, to 
iron in making f ſteel: Heng SH i di Dok wonmtodbormo' be 
Steel is ſometimes, made by 8 ore or pig-iron. . þ "The - . 
method is- ſimilar to that of reducing pig: iron to malleable i iron, 
with, this difference, that as-ſteel requires more phlogiſton than 
is 1 to 1 all the means muſt be made uſe of chat are : 


*..4& # 3.4 


that; is, „ by keeping it, "while. in fuſion, cncompaled wich an 


144 10 


abundance of charcoal, &. Ee ph p 9 2 Fro 42 
The other method of making ſteel is by cementation, * as it is 
called ; 355 that. is, to convert bar- iron into ſteel; 30 Which is Jone - 


#2 EC, : 71 


by a cement made of thoſe ſubſtances which contain the greateſt - 


Y 37 


Ae of Phlogilton, Put the bar-iron with this cement in- 
ia 


| $26 M-. LirTtz's Oha, on making Steer, 


wage fel cher Wü beer g ſtang Hresn luts og augleſe caper, 4o 


as to prevent the coment. taking flame and canſumipg ; put the 
veſſel in a furnace where the bars may be kept red-hot till they 


are converted into Reel wich will be in & longer or ſhegtter 
times according to this bighels of the bars, anch. che quantity of 
Seinen li DoS NAG noy to fad acls Swat aw 2c by: 
This Natter methed his chief ehgagedk hy. aktettion, hieb 
nethod is pretty well leo in ſome parts of Abirrica,and; for 


me 
many years paſt, tee Has Been mad by ik in feveral ef the 


Unitec States. Vet, fo far as Fhave Heer informed; it has ge- 
nerally been of am irferien quality, and very Heile ad foe: edge 
tools, which T ſuppoſed eotld'notarife from: the-quillity of che 
iron, for e hate the 1 _— and the belt fort, in many | 


ike marine 1 that requires no tler Preparation but dryi 55 
-and' pulvetizing, and is commonly known by the name bf ro 

weed, or rock-ware, and is in the greateſt plenty of our cke 
ſhores, , coves, creeks and harbours of the ſea. In making ſome 
experiments upon this plant for a flux powder, A mall bit 'of 
iron was put into a crucible, and filled with the faid* cement; 
and, Her) unexpettedly, after it had been i in a ; little more than a 
cherry Hite for five or ſix Hours, it was converted into ſteel, 
which gave me the firſt hint of its uſe i in mak 5g del; ſince 


which I have had ICS experichce of 4 ts ercell ] ency Is for the 
fame purpoſe. © | CL LIFFL IS 1 40 £3) 


10 Tis; 


0 It needs no other preparation than VER i off fro rom the A | 
with a ſc ytheor fickle, ſpread the 7 7 an the fn kains 


Y 2:11 (ht fin 51 If 7 0 YI iy = 
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Mr. Lit — bit ben Steel. thy 


ltd Poe fart bf fl Lea- ile dig Ad Pulte. 
rized;*thta uſed as other Labels in making Tre 20 , WAA 
of wiſhing? oft the ſea- filt, it is better for (Gris ase Kihds 
ef iron, to meutralize it by adiding à fed HH:: 
To to parts of theoplant Well We and pulverized; WR 
part of good wood-aſhes 5- mut Sgether arid Moiftefi The Wh 
Wiek water or rather urine, ts dur eee ck 1 very duc 
paſte 1 ii 1 Gail MAT] 
It is well ktibwh Mein t se- art, Arti in mia 
ones, Tany unforeſeen difficulties atile, ati} ”{bhnietitites cu 
derable for tunes have been ſpent before the mitificturet or 1 
public have been much benefited.” And Ane honielt, b 
eredüldus minds are often deceived Wader enn peg Wade 
willing 66 44 try ſerf afld vthers,-by'4 better teſtimogy is 1. 
my ec, Lg s kent dr ine the Heel 0 for - 
wany years, helfe fürnaee Was Cbiplete mnt large, tb W *. 
periments upon thy new. Ai vered fifbftaritt for A ceinbnt OY 
has written me, an e this ſteel is preferable to any he had ever 
made before. After all, I ſuppoſe different modes of prepara- 
tion and farther experiments will more fully aſcertain its utility. - 
The matter of the furnace muſt be of ſuch ſubſtances as will : 
_ endure a ſtrong fire without fuſion. Aſbeſtos has been uſed to - 
advantage, but a ſufficiency flit e pot found in many places. 


Pipe- clay with one third part/&ffibnd-ſand, or, which is better, 
white ſtones free from grit, well burnt, and pulverized, inſtead” : 


ot ſand, ſome ſpecies of ſlate and tale. may. he uſed with 5 p00 a 
clay for furnaces and crucibles. 

The cheſt or interior part of the furnace: for depoſiting the 
cement and bars of iron, muſt be covered ſo cloſe that the in- 
flammable ſubſtance within ans, not be conſumed, but changed. 


likes , 


col, Ekes of 'Connetiteas. 


got 
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u Mr. LI 1 Objervations,. Ges 


ike wood ini. The 099 be hon of, bake 


* Of Fi ore of i iron n,—This i is often difoverd Woche * 
but a great part of the beſt ore is that which the magnet will not 
attract, as Linnæus and Macguer juſtly obſerve. When in that 
ſtate. it often.reſembles the;.cuſt,or;calx of iron. Many tuns of 
which. are brought to the iron- works in this neighbourhood, 
from which the beſt of iron is made. In its natural ſtate the 


roaſted with e-. it becomes Anggetten, This thn of 
knowing whether any earth or ſtones contain the true ore of 
iron, may be of uſe to diſcover new bodies or beds of ore. The 
reduction of metals, or reſtoring them to their metalic ſtate from 


their calces, by combining them with the inflammable princi- 


ple in the application of charcoal, may ſufficiently ſhow. the ef- 


hicacy of the above method for the diſcovery of the earth of iron 
in thoſe ſubſtances on which, the magnet has no elect... 
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I. An Account of the Hun- D. ſemper in Cattle, with Ohr. 

© wations on that Diſeaſe. © By the Hon. Cor TON N Tur rs, 5 
M. D. F. A. A. and M. S. I a ſetter to the Rev. . | 
"WILLARD, Cor. * . | IE" = 48 
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BEASTS of. the fel guided by de Aiares AR a 
and uncontrouled by man in their food, air, exerciſe and 


reſt, are ſeldom affected with any diſeaſe, whilſt in almoſt all 
countries, the domeſtic kind, that are more — under” 
the government of man, are ſubject to a variety. 

Sdarcely an inſtance in this country of reigning fickneſs 
among tame or wild beaſts} has been noted by its hiſtorians ; 
and it is within thirty years that we have Erd mn of 7025 
demie diſeaſes among either. wo 

- About” twenty-five years ble ae a prevlled 

among dogs, and occaſioned a great mortality,” In 1768 horſes © | 
were generally affected with a diſorder of the head and throat, 
which proved fatal to many, and much injured the ſeryiceable- | | 
neſs of thoſe" that ſurvived. * About che per 1770, there N 717 g 
were ſome inſtances of the rabies canin ating ; happily but few dogy 
were affetted; arid but few perſons were bit; their r: nige > princi- 
pally fell upon ſwine. Tn #771, à mortal diſtemper prevailed.” | = 
among foxes, and greatly reduced their numbers: about this 1 
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which 9 many, 5 * enden dan this * The 
diſtempers that befel cheſe vera kinds of animals, were ſaid 
not to have been known i in the * before mars.eſpecially. 
that which has affected neat Cattle, and Which phat s generally been 
conſidered as a new diſeaſe: Some, however, have ſuppoſed it. 
to be the ſame, which. from, time to time has made ravages-in, 
Europe, and more eſpecially in Eegland; . Whether. it was everr 
known. there is uncertain. It.eyidently Hers from thoſe which. 
Engl ngliſh writers have. mentioned A8 previ ng. faty! to their cattle. 
The compilers of the complete body of hu ibandry,. republiſhed 
in 1768, make no mention of this diſorder, though they have 
treated largely af the diſordets of horn cattle; thaſe that he 
been more eſpecially, prexalent, and have provedo mortal. they. 
have deſcribed under the names of gargil, garger and murrain, 
and as attended with external ſwellings, i ; eruptions, 
and contagion, and add, that tho mura ama, 
now, and of many late years, ſo; fatal among the horn: cattle. 
In 1757. Daniel Peter Loyard,.. M. D. F. R. S. publiſhed a 
particular account ot the nature, cauſes. and cure of the diſtem 
per then among the horn- cattle in England. He conſiders it 
as an exuptiye diſcaſe, in the ſeveral ſtages, prograſs and effects of 
it, exactly the ſame with the ſmall- pox, andcearneſtly recom- 
er inoculation., None of the external ſwellings, eruptions; 
_ contagion,,. characteriſtic of theſe diſorders, and to which, 
faing and ſheep, as well as neat cattle of all ages and kinds, are 
incident, are pecular to this diſorder. It. is o monly called; 
the orn-diſtemper : \; Cows. are more eſpecially. ſuhiject to it; 
oxen but ſeldom —bullg are ſeid to be exempt from (itz alſo. 
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be Kun- Hape Cattle, 


pith, infendbly waſtes i and lenwes de horn Wee The pich 
is a ſpongy bone, whoſe colls are filled with an unctuous matter; 
it is furniſhed with a great number af ſmall blood veſſels, is 
overſpread with a thin membrane, and appears to be united by 
ſuture to the bones of the head, and is /projefted to a point. 
In a healthy beaſt it fills up the cavity of the horn, the horn 
itlelf being a Mt e 0 I eee fery- 
ing as a weapon of defence. 

This ſpongy bone, in the horn paß 3 is — ban 
and ſometimes entirely waſted. The horn looſes its natural 
Heat, and a degree of coldneſs is evident upon handling it; 
hen it is only in one horn, (which is often the caſe) a mani- 
Feſt difference between the one and the other will be perceived, 
and in all caſes a want of natural heat will be apparent; wher- 
ever this is found, theres no room to doubt of the diſorder's 
being preſent; yet it is ſeldom ſuſpected withont a particular 
acquaintance with other fymptoms 4 commonly attend this 


diſtem per, and for want of knowing theſe, eng ran ofren 
 toſt tis. cattle, not even ſufpecting the evil. : 


- | Thefs fyrtiptoing are: a dulneſs in ene thebeiR, 
geld sin moving, a heavineſs of the eyes, a failure of ap- 
Petite, an inclination to lay down, an avetſinn to riſe, and, when 

accommpanieſd with an inflanmiation of the brain, a giddineſs and 
frequent taſſing of the head; befdes thee the limbs are ſome- 
dimos afftœted with ſtiffneſs like a rhæumatiſm, and in co the 
milk often fails, eee e, eee eee is 
adden waſting ofthe len. 
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might be ſuppoſed to be moſt favourable for a diſchargei; it is 
moſt prudent to bore, at firſt, two or three inches above the 
head; if it is found hollow, and the gimblet paſſes through to 
the oppoſite ſide without reſiſtance, and no blood diſcharges 
from the aperture, it may be beſt to bote ſtill lower, and as near 
the head as it ſhall bejudged that the hollowneſs extends. This 
apening is a neceſſary meaſure, and often gives immedihte re- 
lief. Care muſt be taken to keep it clear, as it is apt to be clog 
ged by a thin fluid that gradually ouzes out and fills up the paſ- 
ſage. Some have practiſed ſawing off the horn, but from. the 
beſt obſervations it does not ſucceed better than boring :- 
In autumn, 1774, on a farm not far from my houſe, I * 
four cows ſeized with this diſtemper in the ſpace of a fortnight, 
the firſt, an old cow, was affected with: ſtiffneſs in her hind 
parts, her milk failed, her udder was hard and ſwelled, her eyes 
heavy, and her fleſh ſuddenly waſted. My tenant requeſted me 
to view her, upon an apprehenſion that ſhe had met with ſome 
hurt. At this time the diſorder was not much known among 
us; fortunately a perſon fell in my way who had ſeen. a fimilar 
inſtance, and upon relating the caſe, he ſuggeſted that it was the 
horn diſtemper, and upon examining her horns, one of them 


was found to be cold, and was immediately bored with a gim- 
blet, which paſſed through to the oppoſite fide without reſiſt 


ance, and no diſcharge followed; finding the horn hollow, L was. 


led to think that the bones below) were carious, and immedi- 


ately made a mixture of rum and honey, with the addition of 
ſome tincture of myrrh and 1 and ſyringed the horn; the 


injected liquor was ſoon diſeharged at her noſe, tinged with X 
blood this was repeated —— daily, and the injected 


* ti — 1 4 T TY liquar 


"#5 . 5 [7 4 - 
: Pall oy 
4 * 2 1 


» 
, temper, 


the Home Diftimper n Cattle. 333 


lighor continued to run off through the noſe for two or three 


days; at length it ceaſed to paſs that way. ;—Emollient fomenta- 


tions were applied to her bag theſe were theonly applications. 
The cow in a few days ſhewed ſigns of recovery, but did not 
regain her fleſh for ſeveral months. A ſecond and third cow 


were taken ill; the diſorder being early diſcovered, their horns 


bored and ſyrringed ſeveral times, they ſoon recovered. A fourth 
cow; about four years old, was obſerved, in the morning, to 
have the diſorder, her horns were bored and ſyringed, her tail“ 
cut for the purpoſe of bleeding, and from ſuſpicion of defect in 
it; by nine o'clock ſhe was ſcarce able to ſtand, at noon ſhe was 
unable to riſe, her head was very hot, her eyes dull, and ſhe 
groaned as if in great pain; towards night ſhe appeared as if near 
expiring, her eyes were unmoved at being touched, and the 
luſtre of them entirely gone, ſome degree of coldneſs, and a uni- 
verſal convulſion attended her; under theſe circumſtances, I di- 
rected my tenant'td take one ounce of powdered muſtard- ſeed, 
to ſimmer it in a quart of milk, and add thereto one gill of mo- 


laſſes, the whole to be given immediately, afterwards to cover 


her over thick with ſtraw, — this was ſoon done. In this ſtate 
ſhe was left in the evening ; ; before morning the had eſcaped 
from her ſtraw, and was feeding i in the field” "She WR 
without any further application. 3044316769 $1148 23 

In the" ſpring of 1779. another cow; of fon years: odd; was 


ſeized; ſhe was obſerved in the morning to refuſe her food, her 


eyes were heavy, ſlie bung down her head and manifeſted an un- 


HRP er ent the apes 21s her horns wal 
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Neat cattle are 3 Sache eee calle LE ſickneſs, which 


is a waſting of che bany ſubſtance of che tail, and if not cut off or dilated as far 3s 
the | defect reaches, often proves fatal. It n accompa nies the born diſs 
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amihedʒ ons of them felt cold, was bored, found. hollow, and 
ſyninged ; through'the day ſhoiwas giddy, tofling her head-backs = 
ward and forward, frequently tonne a if in great pain, and 
upon rubbing her farchead ſhewedl ſigns of eaſe, her firongth was 
not much diminiſhed, her natural evacuatiens by ſtedl and urine 
were free; however, ſhe died the next morning; and, according 
to the information of my tenant, upon opening the body, the 
viſcera were all ſound, no mark of diſerder was ſeen there: but 
upon opening her head, the brains appeared of an unnatural co- 
tour, and, by his account, tending 0.a-mortification. | - - |; | 
From the number of cows ſeized with this diſtemper in the 
ſpace of a fortnight; as before mentioned, a ſuſpicion aroſe that 
the diſtemper was ĩnfectious 3 time, however, has ſhewn that it 
is not ſo, at leaſt in any great degree, for-it frequently happens, 
that among many cattle herding together, one of them ſhall have 
the diſtemper and the ether remain in perfect health. 9 
It appears from the firſt recited caſe, that the injected liquor 
had. a free paſſage from the horn to the noſe; yet, previous to 
the boring of the horn, there was no viſible diſcharge at the 
noſe of the waſted ſubſtance, or of any other matter, nor has 
chere been in any other inſtance that I have heard of. As there 
appears no external diſcharge of the waſted bone, it muſt pro» 
bably lodge in the cavities of the head, and, in proceſs of time, 
affect the brain; or the matter may be ſubtilized to a great de- 
gree, and be drawn into the circulations. It ſeems ſurpriſing 
that fo large a portion of bone as that which fills. up the horn 
ſhould be deſtroyed, and the beaſt manifeſt no more complaints 
than are commonly obſerved ; for the whole ſubſtance is gene- 
rally loſt; before the complaints riſe ſo high as to excite the no- 
Lice of the farmer, To account for this, may it not be ſup- 
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ods the mortification or: diflolutionaf-therpith is attends 
ed with:a degtez-of inſenſibility, and: thatcthe diftreſs diſboverdd 
does not exiſt in any great degret until the brain is in Gmo mens 


ſure —_—_ TN —  — the habit in 


general ?' - Se e 010 

2 Ae eee Farrtiog-aticbs Gies dbrengn 
which tha chin fluid ouzes after the horn is bored Fhis-indi> 
cates an internal fer mentation, andat is not improbable that P 
trid matter uf ſome> kind or other may have given riſe. to it 


The matter may at firſt he formed on the peribſteum, and en: 


tering into, the interſfices of the bone, may diſſolve the oily-ſub< 
ſtance, and form a fluid ſo putrid andi cartoſive as to diſſolve 
even the bone itſelf; upon this ſuppoſition, the air within be- 
coming putrid and confined by the heat of the parts, will be 
largely expanded, from whence a great degree of compreſſion 
upon the ſurrounding parts muſt enſne, ;. its effects at firſt, may 
be. ſmall, after a while greater; at firſt producing no great diſ- 
treſs, after a while ſome pain, hut not ſufficient to. produce ſuch 
uneaſy ſenſations as to be notived% but when the bone is entirely 
waſted and the putrid air e eee and the compreſſion 
become great, the tender veſſels of the head muſt feel the force 
of it; the humors alſo may be highly. acrimoniqus, ang - 2 
duce:a-generaliirritation:. But: ff that ſenſib 


opening into the horn gives the beaſt, ib iss more tha deln 


that the diſtreſs. diſcovered ariſes from compreſſion, rather than 
from an effect produced on the blood and juices; for, in ſome. 
inſtances, the beaſt is almoſt inſtantly cage by 91208 an 
opening into the horn. 

Ihe paſſing of liquors from the horn to the noſe, as in the 
caſe beſt. mentioned, may . be * as an objection 


againſt 
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againſt the compreſſion ſuppoſed:3 but it is to be! bee 
thougli there was a communication between the horn and the 
noſe. in this caſe; yet it does not appear that there A 
divers other inſtances, and i in this alſo after ſeveral days. 
From late obſervations I am led to conclude, that injections 
are in general unneceflary ; that when the diſtemper is early diſ- 
covered, no more is required than a proper openiiig into the horn, 
keeping it ſufficiently clear for the admiſſion of freſh air, the re- 
moval of the compreſſion, and the diſcharge of floating matter. 
But when the diſtemper has communicated its effects to the 
brain, ſo as to produce a high degree of inflammation, it is gore 
to be doubted whether 3 mand will ſucceed.” 10! Fog now 
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II. Caſe of a remarkably large Tumour, found in the Cavity 
VERY Abdomen, By Josnua FisHER, F. A. A. 4 . th 


H E ſubject of the following memoir, Was a woman of 

ſtrong habit, rather ſpare than groſs, and of an actiye diſ- 
poſition. She lived in a married ſtate from early life, but ne- 
ver had a child; was not peculiarly ſubject to any diſorder, ex- 
cept ſome florid cutaneous eruptions, till at about the uſual time 
of life the catamenia ceaſed. Soon after that period ſhe became 
ſenſible of an unuſual fullneſs i in the abdomen, which continu- 
ed almoſt imperceptibly increaſing, without any diſagreeable 
ſymptoms, till ſhe was near ſixty years old, about two years 
before her death. She then complained of a pain in the left 
hypochondriac region, which became ſenſibly tumeficd ; the 


pain and diſtenſion from thence þ increaſed, and reed over the 
whole abdomen. | 


* firſt ſaw her between four and five months ele w 
death ; I found the abdemen very large and tenſe, eſpecially on 
the left ſidey which was the moſt painful: the veſſels in her 
head and arms, were full and turgid, while an inanition had 

taken place in the lower extremities, with a variety of ſymp- 
toms ariſing from an unequal diſtribution of the circulating 
fluids and neryous influence. But the immediate cauſe of her 
principal complaints was an inflammation, which appeared to 
be ſeated forward of the refum ; although ſcarcely any part of 
the abdomen was exempt from attacks of the moſt excruciating 
pain at intervals, yet the lower and poſterior parts were principally 
affected; and while a ſuppuration was forming (which, had pro- 
_ bob \t taken place ſeveral times before I ſaw her), the pain dart- 
ed a little ed and downward, and terminated in the 
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rectum, by which a quantity of bloody pus was, at length, difs 
charged. Her bowels were generally conſtipated, and when 


the ſymptoms were the moſt ſevere, the Ae ek of 1 urine = 


ſmall, and attended with pain. 
The principal medicines that J made aſe of, were Bait falm. 
Ol : Ricin : with anodynes p. r. n. In the ſpace of a few weeks, 


the ſymptoms of inflammation diſappeared, the ſecretions and 


excretions became free, and by the uſe of the bark and gentle 


extrciſe, ſhe recovered a conſiderable degree of tren Sth, the 
ſymptoms ariſing merely from diſtenſion and com preſſion he- 


ing very tolerable. This truce laſted about two months': a 


Waden ſuppreſſion of perſpiration was followed by a return of 
her complaints with redoubled violence, and ſome paralytic 
ſymptoms. On the twelfth day of her relapſe, ſhe diſcharged a 
conſiderable quantity of purulent matter, intermixed with ſome 
blood and fœces, but without any relief, and the died on the 
fourteenth. In her laſt ſtruggles, which were very violent, 

ſhe diſcharged probably per vaginam) a quantity of darkiſh 
water, reſembling high- colour d urine, amounting, by eſtima- 


tion, to at leaſt two gallons.” This diſcharge conſiderably re- 


duced. the bulk of the abdomen, eſpecially of the left ſide. 
The day after her death, I went about noon, with the Rev. 
Mr. Cutler, of Ipſiwich, and Dr. Spafford, of Beverly, to open 
the body. We expected that it would not be buried tilt the 
day following, but to our great diſappointment, found it was 


to be interred the fame afternoon : at En nene we were 


"x. 


allowed an hour to examine it. 


as in the laſt month of pregnancy, a preternatural ſubſtance 


e itſelf, Mugte a little more to the ** fide than to 


the 


On e opening the abdomen, which now en about as 11 
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the left, and occupying nearly the whole cavity, After ſepa- 
rating it from the contiguous parts, to all of which it firmly 
adhered, its general figure appeared to be that of a cone or pear; 
the lower part (ſuppoſing the body erect) being within the 
pelvis, was very nearly conical; the upper part was divided by 


two grooves, running in a right line from its baſis, towards the 


-apex ; the one on its anterior, the other on its poſterior ſide, 
-dividing it into two lateral portions, and giving it the appetr- 
ance of its having been formed by two globular bodies, com- 
preſſed together. The poſterior groove correſponded to the pro- 
jection of the ſpine, to which it adhered; the anterior groove 
was wider, and the protuberances on each fide ſomewhat larger. 
The baſis lay above the kidneys, aud the apex nearly low enough 
to form a tumour in perinzo : N eutting into it, it appeared to 
be an uniform ſchirrus of a cineritious colour, with veſſels, or 
"rather perforations interſperſed, for. conveying the circulating 
Aids. From its fituation, connections and figure, it appeared 
o have orig Mated in both the 9vara ; the two ſchirroſities in 
Proceſs of time united, and moetidg with the leaſt reſiſtance 
from below, extended into the peluis till the cavity was com- 
Plenty flies. It weighe+ upwards of ten pounds and a quar- 
ter, averdlepdis' Weight. We made ſome obſervations on the 
-neighbonring viſcera, dut for x want of _ wy were unavoid- 
bly very itnperfect. Mg: £2200mt taweot A Jin $1 
Tue deen urmaria was: Wannen diſtendt with vine, 
forming a tumour over the % pubir, the heck being compteſſ- 
ed between: the pubis and the ſehirrus; its Whole anterior ſur- 
Bice Was firnily attached to the peritonrum, and the poſterior to 


che Nhirtus, except a ſmall portion inthe middle of i it; which 


"Udticred to the uteri, where that viſcus intervened. The ure- 
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ters, for the ſpace of two or three inches, Werne te lie looſe, 
and contained a ſmall quantity of urine ; their coats were thin 
and conſiderably diſtended. They then entered upon the ſchir- 
rus, one on each fide; involved in a membrane hereafter men- 
tioned; running obliquely forward and downward, till they en- 
tered the bladder; after they were connected to the ſchirrus, 
their appearance was the reverſe of the former: to enable them 
to take this circuit, they had been greatly extended, and their 
diameters were exceedingly ſmall. The uterus was extended in 
a right line upon the ſchirrus from its baſis, to which the fun- 
Aus uteri adhered, through the anterior groove, almoſt to its 
apex, continuing about an inch and a quarter wide, and firmly 
attached through its whole length. Its coats appeared in a na- 
tural ſtate, except that they w re thinner by reaſon of their ex- 
tenſion, 

The appearance of the tubæ fallpione was ſo unnatural that 
they were ſcarcely diſtinguiſhable ; we found a membranous co- 
vering cloſely embracing the baſis, the anterior, A lateral fides 
of the ſchirrus, extending downward nearly to the pelvic; and 
by its upper and lateral edges adhering to the ſchirrus, it ſeemed _ 
to ariſe from the uterus, which was ſituated in the middle of it, 
and its external membrane was a continuation of the external 
membrane of the uterus. Through this expanſion on the baſis. 
of the ſchirrus were ſeveral ſmooth but irregular apertures, of 
about two inches circumference, through which the baſis of the 
ſchirrus appeared ; it was here about a quarter of an inch thick, 
its fibres fleſhy and variouſly convolved, the lower part of it was 
much thinner and purely membranous. That part of this te- 
gument which was ſpread upon and near the baſis, appeared to 
be formed by a diſtenſion of the fallo * tubes included in the 

| . feritencus 


peritoneum or common membrane of the abdomen, and the re- 
mainder of it by an expanſion of thoſe duplicatures of the ſame 
membrane, uſually termed /gamenta lata. = 

On the backſide, the ſchirrus was attached to the BIO vena 
cava, &c.—to the redtum, which was protruded to the right fide 
of the (pine, it adhered for the ſpace of ſeven or eight inches: 
Near the baſis, the adhefion was ſtrong ; but a little lower, the 
connecting membrane contained a quantity of grumous blood, 
appeared putrid, and in ſome places was deſtroyed. 

We wiſhed to have aſcertained the ſource of the water which 
the patient diſcharged at the time of her death: by the appear- 
ance of the viſcera there had been none diffuſed in the cavity of 
the abdomen ; and, from the circumſtances. above mentioned, 
it muſt have been contained in the left hypochondrium : In re- 
moving the ſchirrus, we found a membrane (a ſac to appear- 
ance) adhering to it, which we cut through, and ſuppoſed to 
be an empty hydropic cyſt; but the ſchirrus at that inſtant en- 
groſſed our attention ; and people ſoon collecting to attend the 
funeral, all further examination was prevented. 

We obſerved nothing extraordinary in any of the other viſ- 
cera; the omentum, as is uſual in tabid caſes, was nearly waſted, 
and a number of the meſenteric Dad were enlarged and in- 

_ durated. 
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342 Dr. BEARDSLEY'S. Remarks 


III. Remarks on the Egfects of fflagnant Ain. By ESENEZER 


BEARDSLEY, Sun geon of the 22d n be American 
Army, in the ene Erg 


BO U * the beginning of April, 1776, the American 
army, under the command of his Excellency General 

Waſhington, marched from Boſton for Ne- ork, at which 
place they arrived near the middle of the month.” The fick and 
inv1lids having been left behind, the whole army were in perfect 
health. They took up their quarters in the batracks and houſes 
of the citizens, *till about the firſt of May, when they all went 
into tents, except the 22d regiment, under the command of 
Colonel Samuel Wyllys, who, for want of tents, continued in 
their quarters in Smith-Street. This regiment was very heal- 
thy until about the middle of the month, when upwards of one 
hundred of the men Ware taken down with the dyſentery in 
the ſpace of one week. Such à ſadden invaſion of this formi- 
dable diſeaſe alarmed me greatly. As I found upon enquiry that 
there was not a fingle dyſenteric patient beſides, in the whole 
army, I concluded that the diſeaſe aroſe from ſome cauſe pecu- 
| Har to the city : but after a careful enquiry, L could not find 
that there was a ſingle inhabitant in the whole city that was 
ſick with the diſtemper. Thoſe who lived in the fame' ſtreet, 
and many of them in the ſame houſes with us, were entirely 
free from this, or indeed any other diſeaſe. For ſeveral days 
I was much perplexed, and greatly at a loſs as to the cauſe. 
At length I obſerved that-not only the citizens with whom 
we lived were free from the diſeaſe, but that ſome whole 
companies of the ſame regiment had nothing of it. This led 
me to conſider more minutely the ſituation and circumſtances 
of thoſe who were ſick; all of whom, I found, lived either in 
| low 


on the Effects of flagnant Air. _ ' 


low underground rooms, or elſe in garrets, ſo ſituated as not to 


admit of a free circulation of air. The rooms were alſo conſi- 
derably leſs in proportion to the number of men than uſual. 
Struck with theſe diſcoveries; I concluded at once, that the diſ- 
eaſe aroſe from a confined ſtagnant air; deprived by this means 
of i its natural elaſticity, and loaded with putrid effluvia from the 
bodies of the unhappy people. who lived in it. Having com- 


municated my diſcoveries to the Colonel, I requeſted that the 


men, (both ſick and well) might be removed out of thoſe rooms 
into ſach as were more airy and capacious. This meaſure was 
attended with the moſt falutary conſequences. Thoſe who were 
fick recovered in a ſhort time, except one or two that died; and 
no more being ſeized with the diſeaſe, in a few weeks the regi- 


ment became entirely healthy. There was nothing peculiar i in 


the ſymptoms which attended the diſeaſe, except, as is uſual in 
vernal diſtempers, that there was a greater degree of inflamation 


than commonly attends autumnal. diſorders of the fame genus. | 


The diſcovery of t this ſingular 1 inſtance of the pernicious effects 
of confined ſtagnant air, was of great uſe to me in the courſe of 
the campaign. In the months of July and Auguſt, the dyſen- 


tery, bilious and other fevers. of the putrid- kind, became very rife J 


both! in the army a and country. Great pains; were taken to pro- 
cure for our men who were. liek with any of thoſe diſorders, 
large 1 rooms, and to have them well ventilated. Yet, under theſe 


circumſtances. I frequently obſerved, that (ceteris, paribus) the 
fick who: Jay. j in and near the corners gf t the rooms, were handled 


much r more ſeverely than thoſe which: lay in the middle of them. 
Ido not remember to haue met with this obſervation before, 


but it is maten of great arge ie che treatment of 
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IV. A. remarkable Caſe: of Gun Shot Mound. Cammunicatd 

in a Letter from BARNABAs Binney, Hoſpital Phy/ician, 
and Surgeon in the American Army, in 178 2, to the Honorable 
. BENJAMIN LINCOLN, E F., Aa. Holy dn 42:1 


N April 9, 178 2, David Beveridge, a Teaman, belonging 
to the ſloop of war General Monk, was brought into the 


military hoſpital at this place, having been WOUNGEd the day 


before. He was a lad of about nineteen years of age, and 3 in a 


good ſtate of health, at the time of the action between the faid 


ſhip and the Hyder-Ally. In that action he was in the main- 
top of the Monk, when he received a muſket-ball in his belly 
from one of the marines on the quarter-deck of the Hyder- Ally, 
then within fifteen yards of the Monk. The ball entered his 
belly about two inches above his left groin, and within an inch 


of the anterior edge of the left lium, paſſing out two inches on 
the right of the ſpine between the two inferior true ribs, juſt 


touching the cartilage of the inferior angle of the right ſeapule. 


When he came into the hoſpital he had bled much, was very 
weak and cold, had a faultring voice, a cadaverous countenance, 
and a conſtant hiccup, while his faeces paſſed freely out of the 
wound in his belly. In this deplorable condition, where neither 
art nor nature could promiſe any permanent relief, the only dic- - 
tate of humanity was to ſmooth the path of death. Being alſo 
in great pain, I adviſed him to take a glaſs of Madeira wine, 
with twenty or thirty drops of /iquid. laudan. in it, as often 
as neceſſary. He accordingly began, *and continued this prac- 
tice till the thirteenth, finding conſtant relief from it. He 
took no kind of ſuſtenance all this time excepting wine whey, 
never having any kind of diſcharge ab ano from the moment he 


Vas wounded, but conſtantly ſquirting with conſiderable 5 2 
WW what 


© remarkable Gun Sor Wound. $45 


. fœces he had, trough b wound in hi belly. on the 
Fourteenth he had a common glyſter adminiſtered, the greateſt 
part of which alſo came out at the wound, the remainder com- 
ing as it went, ab ano, without bringing any faeces. From the 
| Fourteenth to the eighteenth he took conſiderable quantities of 
gruel and whey, with a little wine occaſionally, having no inteſ- 
tinal diſcharge whatever but what was made through the wound 
in his belly. On the eighteenth, as his ſtrength was much in- 
creaſed; and as the wounds were conſiderably contracted, and 
looked well, I ordered another injection to be adminiſtered gent- 
1y, when, for the firſt time, - in eleven days he had a natural 


Ftool. From this time he had no further diſcharge of faeces 
through his wound ; his excretions became as regular and as 


_ matural as ever they were; his wounds ſuppurated and healed 


Eindly ; his ſtrength returned; and he was exchanged nearly * 


well as ever, on the thirtieth. 


That the ball had paſſed through the colon i is 8 from 
the diſcharge of perfect fœoes and of the inj jection adminiſtered, 
ab ano. That his life depended upon our not meddling with 
the wound, and upon keeping him quiet and eaſy, is alſo plain 1 
as the leaſt removal of the orifice i in the inteſtine from the ori- 
fice through the abdomen, which were ſo happily« oppoſed to 


each other, muſt have been attended with a fatal diſcharge of 


the fœces into the abdomen. That the diaphragm and lungs 
were perforated, 18 Plain, from the courſe of the ball, and his pro- 
fuſe hæmoptoe. That Surgeons may be too officious, as well 
as too tardy ; and that where they are not certain of the utility | 
of their operations, they | had better leave eyen the moſt deſpe- 


rate diſorders to the management of nature, ever provident, and 


generally adequate, are points e enforced | in 1 this 1225 
ticular caſe. "uh + OO” 
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V. A Bill of, Mortality for the: Town: of. Salem,_/or-2he: Trum 
1782. By EDWaRD Augusrus HoLyors, ./ M. D 
F. A. A. and M. S. In a Letter an Ar C TONY 
Ke. Sec. A. A. ien 1 {JL 

SEM 3 2003 M1 RUBIO ales - 

' Herewith: ſend' you a bill of Wee FR the town ot 


Ky” could: wiſh, may yet perhaps be worth communicating: to» 
the Academy; heartily wiſhing the public might be favoured: 
with more correct bills of a like kind, from a variety of towns, 
of ſimilar, and of different ſituations, for a courſe of years ſueceſ- 
ſively, as they would certainly afford the beſt means of judging of 
the ſtate of population, a matter of real uſe and of great curioſity... 
Salem is a ſea- port town, ſituated in the 42d degree of N. 
Lat. on Maſſachuſetts-Bay, about five leagues to the weſtward of 
Cape-Ann, and about as far north-eaſtward from Beſton; where 
a confiderable trade is carried on both with Europe and the: 
Weſt-Indies.. That part of it which is ſettled thickeſt, is: 
moſtly a peninſula lying between two falt water rivers. The- 
ground is flat and low, being ſcarcely more than twenty, or 


Salem, ſor the laſt year, which, although not ſo accurate 


twenty-four feet above the level of the ſea, at high water, any, 


where, and in moſt places not near ſo much.; and excepting a: 


hill in the north-weſt, and another to tlie weſtward, neither of 


them very high, there are no eminences to interrupt the free: 


courſe of the winds. The foil. is in general light, dry and 
ſandy, and quite free from any marſhes. or collections of ſtag-. 


nant waters. The water of the wells, which are very nume 


rous, is pretty good, that of many ſo pure as to, bear ſoap. well 


thou gh. 1 think, « our tea: e are Sener covered on the 
infide with a ſtony ru Ez . 
The 


} 


deere Yon f lem. Yip 


he ihzbftattts ate not fabject to any endemic: —_ | 


though, thirty or forty years ago, hyſteric and nervous c 
plaints, are repated to have been more than commonly po 
here; at preſent, I believe we are as Extatipt from r mal. 
dies ag" the neighbouring towns. 

In the following bill the number of the 424, 1 dale 4 
pretty accurate; the ages of the deceaſed in general, and tlie 
month they died in, are tolerably aſcertained ; but as to the hit 
'of diſeaſes, I cannot be anſwerable for à conſiderable part of it; 
as the beſt account I could procure of the diſeaſe is ſometimes 
taken from the ſextons, the reports of nurſes or perſons about 
the ſick; and how uncertain hat muſt be, I need not ſay, when 
even phyficians thetnſelves/are often at a loſs how to Cafs the 
diſeaſes of their patients, with the preciſion they would: wiſh ; 
anll in ſeveral inſtances I have not been able to procure any Ac 
count of the diſeaſe at all: I thought it better, however, to give 


a bill of that fort, irnperfect as it is, than to ſuppreſs it entirely. 
As to the births, I believe the account is 5s compleat as can be 
. _ expected, conſidering from whom we are obliged to colle& the 
greateſt part of it; and, I ſuppoſe, approaches 1 much nearer to 


che number of perſons actually born, than accounts of chriſten - 
ings ever can, in any country where there is a general religious 


toleration; indeed, i in a town where there are various reli gious * 7 


ſects, ſome of whichmever adminiſter baptiſm at all, and others 
who never adminiſter it bat to adults, which i is our caſe, births 
can never be tolerably- gueſſed at from an account of chriſten- 
ings. Theſe 
clergyjhaving been ſo obliging as to furniſh me with a com- 

pleat liſt of their ſeveral baptiſms 4: from the fame hands: too, 


u Rom the Juſtices of the Peace, who by our laws are quali= 


W ww a fed 


however are not neglected, the gentlemen. of the 
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1 Bil of Mertalig, | 


fied to marry, I am n favoured with the number of couples mar- 
ried... The number. of. rateable polls, &c. I have from the aſſeſa 


ſor's liſt. I would further ohſerve, that the year 178 2. taking 
it throughout, was more fickly than ordinary, and 1 haye great. 
reaſon to think that we have not had fo great 3 mortality, ſince 
the year 1773, which is the more remarkable, as no epidemic- 
diſorder has been uncommonly prevalent. 72 

I ſhould. have been glad to have procured a more e particular: 
bill, as WP as a more. accurate one, but found it ee ; 

Iam &. 


i E K. HOLYOKE... 
Mr. Cares GANNETT:. 


A Bill of Mortality for Salem, for the Year M,D CC, LXXXIT:. 


 * GENERAL Bir. N December N00 222.89 
Deaths. | 175 EP. 
Births thoth 317 Bil L or Aoxks. Ee. 
Baptiſms : 152 | Still-born- n 
Marriages 101 70 Within the month 6 
Rateable polls, i.e. males,” K | Between 1 mon. and. 1 Fear. 30 

from 16 years old and ( 13 | 1 year and 2 20 

upwards, reſident. in 91 LEN en . 

the town, D 5. and 10. * 
Tranſient perſons males 200 10 and 15 5 
: MonTHLY BILL. 1 15 and 20 8 
January, hed. 21 20 and 25g 5: 

ebruary 11 25 ana 30 7. 
March | 9 . wk and 40 4 
April 12 40 and 50 Io: 
May 8 30 and 60 7 
June 11 Go. and 70 2 
July 110 3 eee n and 80 7 
Aug tt „ „„ . ep Bb 
September 35 | Ages unknown, of chil-2 
November 12800 3 e * 47 
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80 
BL or DiszAs8zs.> . |. Put” at 
N Nervous „ 
Angina 31 Rheumatic 3 
Aphtbhe 2 Kiydrocep halus Internns 4 
Apoplexy: . | 2 CORO: 2 -” 
Aſcites | 31 12 e n 
Aſthma 79 Tl Theory M n 
Atrophy 5 | Old Age kak. hat 
Cachexy _ 2 7 | Over- Eating * 
Chin-Cough, combined) | Paralytic 6- 
with Dyſentery and 7 Phthiſis Pallets: 13 
Cholera Dyſenteriſaa . | Ricketts | 2 
Cholera Morbus 1 | Vleers ſinuous L* 
Cholera Dyſenterica 20 Vomiting 1 
Coeliaca IJ Worms 1 
Complicated Caſe 1-| Suddenly ,_ 55 
Conſumption. 41 New.-born 6 
Convulſion ; 7 Still-born _ 6 
Diarrhœa 3 Caſualties 7, viz. 
Dyſentery 61 Burnt 3 
 Empyema: I: ' Drowned: 1 
Eryſipelas 1 4 Frozen 10 
Fevers | 8 . Over-laid- ws 
Catarchiat' 2 4 | Scalded- 1 
Hoſpital - 3 | Diſeaſes unknown. of. 13 
Pleuritic 2 n th Lam 
. Peripneumonic- | 3 - $ 175 


A Bill of Mortality for Salon, ber. the Year voce, Exil. 


Gin Bus, 19 
Deaths | 189 
Births, about 385 
Baptiſms | Gi x" I 2 
Marria es, about 84 
Rateable polls, i. e. males, 
from 16 years old and ö 1600 
| - upwards. W 25 
| Number of inhablidnts 
eſtimated at about 1 goo0 


FR MonTHLY: BI Az 
January 4 W 
Febru + 
ES.” 4 
April | 8 70 „ 
May 2 Meaſles were 33 
June 5 epidemie } 24 
guy n anna. | 
Auguſt 42-5 & 
September | 14 : 
October 
5 N 


2 Bil of Mortiliy, 


a | art]. 40. a7 
: 144 Empyema | n 
; 16 Fevers Aae 
| 1 From dentition _ x 
| 14189 Pleuritic 5 
Biz or Acrs, 1 Peripneumonic 1 
Still worn . 414 Rheumatic 2 
Within the month MY: Scarlet 2 
Between 1 mon. and 1 year 27 Synochus 9 
1 year and 2 29 ee lemma 714 
2 -and ;$ --.. as Hard Drinking we 
3 and 10 12 moptoſis 4 
40 andis 3 Read mould ſhot den 
15 and 20 2 Hydrocephalus Internus # 
20 and 25 8 Inflamed Inteſtines' _.. 4 
- 25 and 30 8 Imperforate Anus. 18 
30 and 40 9 Liente . 
40 and 50 8 | Lock'd-Jaw A 
50 and 50 7 | Meaſles 16 
60 and 70 6 After Meaſles, of Angin 2 
70 and 80 6 Fever 8 
8 and 90 2 Conſumption 2 
Ages unknown of 9 Dyſentery 2 
| Peripneumony 7 
189 Sphacelus 7 
BILL. or DisEAs Es. | Synochus 1 
Anaſarca after Scarlet Fever 4 | Old Age 5 
Angina 1 Opprei on 1 
Apoplexy 3 | Faralytic * 
Aſcites 1 | Phthaſis Pulmonalis 13 
Aſthma 2 | Scrophulous Ulcers 2 
Atrophy 4 Suppreſſio Urine I 
Cachexy 2 | Spaim at Stomach AK © 
Cancer 1] Vomica- 1 
Child-birth x | Vomiting - " 
Cholera Dyſenterica 8| Worms _ 3 
Cocluca -..: - 3] New. born, i. e. . within 1 
Complication 3] month 
Conſumption 5 | Stll-born __ 10 14 
Convulſions 8 Suddenly 2 
5 Shot dead . 
6 | Diſeaſes unknown 41 10 
4 189 
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I. 4 Hyjftory of a large Tumour, in the Region of the Abd 
men, containing Hair. By Jonn-WarRen, By; F. A. A. 
and M. S. and Profeſſor of Anatomy aue in pg 

e of nne by * 1 

N. en to the W of large 8 into facts 

-. tumours as have appeared to have been ſeated within the 

cavity of the abdomen; has perhaps often been the reaſon, why 

thoſe of them, which have happened to contain a ſubſtance leſs 
fluid than pus, have either induced a hectic, from a copious ab- 
ſorption of the thinner and more acrid parts; or, have ſpeedily 
been followed by a fatal termination. The following hiſtory, 
may in ſome meaſure evince the ſaſety of ſueh large and free 

openings, in caſes of this kind; but the facts contained init, may 
alſo admit of an application to the purpoſe of nenn tan 
pbenemena in the animal æconomy. 


The production of hair in the human body, though it "OY 
often been the ſubject of accurate examination, and ingenious 
ſpeculation,” has perhaps never yet been ſatisfactorily accounted 
for ; or to ſay the leaft, the ſolution is ſtil deſtitute of that ſup- 
port and conviction, which in moſt other 2 inquiries; 5 
have- -ſo; happily been attained... 


Admitting the poſition, that Many; if not all the interior parts 
& the body, are furniſhed with the neceſſary fluids for the growth 
of this ſubſtance, an accurate atten tion to the circumſtances 
under which it s really produced, and to the nature of the 
parts in which it is moſt frequently found, muſt undoubt- 
edly afford very conſiderable light on the ſubje& ; and from a 
1 number of e ane * collected, 85 
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85 | Dr. Warren's Hiſtory of 
it is not improbable that every doubt and difficulty; "uttering 
| the e may be entirely removet. 3.490 
..Z—— H——, a negro woman, about ier ten years wr 
age, early i in the year 1783, applied for medical aſſiſtance, in a 
caſe of a ſwelling in the abdomen, which had become extremely 
painful, and which' began to be attended with very threatening 
ſymptoms. On examination, a very large tumour was found feated 
chiefly-on the left fide, occupying: the whole ſpace between the 
left os ilium and the left inferior ribs, and extending over to the 
right of the umbilical region, pointing a little to the left ſide 
of the navel, conſiderably hard, and extremely fenfible. Upon 
inquiry into the origin of the tumour, it appeared, that the pa- 
tient had firſt complained of pain in the left. groin, and a gene- 
ral enlargement of the abdomen, immediately after delivery of 
her third child: This gradually increaſed after two ſucceſſive 
Jabours, and ſince the birth of her laſt child, now about twelve 
years of age, had been almoſt conſtantly painful, though by no 
means in a very diſtreſſing degree, until about three weeks 
prior to her application for advice. At this period her com- 
plaints were greatly exaſperated, in conſequence of catching 
cold at the time of the catamenial evacuation, by which a total 
ſuppreſſion was induced. The common diſcutient topical ap- 
plications were immediately made uſe of; the uſual methods 
were employed to renew the diſcharge; but all to no Purpoſe. 
The ſwelling conſtantly increaſed for about three weeks, when 
an evident tendency to ſuppuration being perceived, the method 
vf cure was immediately altered from a diſcutient to a ſuppura- 
tive proceſs. In about two weeks, a fluctuation was percepti- 
| ble, and at the end of two more, an opening into the 8 of 
the tumour was determined upon. 


x » 
An 
* 


4 Tumour in the Adgomen. 1735 553 


An n inciſion was 1 made ae the rectus 


muſcle, at a ſufficient diſtance from the uſual courſe of the epi- 


gaſtric artery to avoid all danger of wounding it, and about a pint 
of watery matter immediately iſſued through the orifice ; after 


which about the ſame quantity of pure pus was diſcharged. 


On introducing two or three fingers into the cavity, a quantity 


of ſoft ſubſtance was felt within it, much about the conſiſten- 


cy of ſoft ſoap. I immediately made uſe of a table-ſpoon, as 
the moſt convenient inſtrument that could be readily procured 


for extracting it, and about a pound of it was at this time 


obtained ; after which, as a degree of faintneſs began to enſue, 
the wound was dreſſed, and the patient placed in her bed, in a 
proper ſituation for CE, of a free diſcharge of any fluid that 
might till be retained. 

At the three or four NN Te dreſſings, a portion of the 
fame ſubſtance was taken out, till the whole being extracted, it 


amounted to the quantity of about four pounds. 


At each drefling, the matter was particularly examin- 
ed, and was found to' contain a large quantity of ſhort hair 
or wool, about three quarters of an inch long, uniformly mixed 


with it, as is ſeen in the ſpecimen herewith preſented for the 
inſpection of the Academy. 


In each hair was diſcoverable by the naked eye, a bulbous 
root, and a pointed extremity, both perfectly ſimilar to what is 
ſeen in an intire hair produced naturally in other parts of the 
body. After the removal of the whole ſubſtance, the hand was 
paſſed into and round the cavity in ſearch of bone, or any other 


foreign body which might be contained within it ; but though 


| ſome of the gentlemen preſent, on ſuppoſition of an extra- 


uterine ral TRIS to have found the former, yet nothing of 
XXX 1 either 
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either could be felt, though every part was fairly acceſſible. 
From this examination, it evidently appeared, that "the matter 
extracted had been contained in a fac which firmly adhered to 
the peritonzum,' a circumſtance, I believe, generally attendant 
on ſuppurations in the viſcera of the abdomen, as the natural 
conſequence of previous inflammation. 

On being expoſed to the beat of the fire in an open veſſel, it 
emitted a ſtrong urinous ſmell, and was attended in other reſpects 
with moſt of the appearances uſually exhibited in the broiling of 
animal ſubſtances. The action of flame produced a ſmart and 
continued decrepitation of the falt contained in it, until the 
whole was reduced to a ſimple coal; but no ſigns of inflamma=. 
bility, or the preſence of any oily ſubſtance, were perceptible. 
When boiled, the water made uſe of in the proceſs was very lit- 
tle chan ged as to its ſenſible properties; but after ſtanding ſome 
time in a veſſel to cool, it depoſited a ſediment which was ſuſ- 
pected to be an alkaline alt, and which accordingly 8 fer- 
mented with the vitriolic acid. 

The patient, from the uſe of the bark, ſaperficial dreflin 88. 
and a reſtorative diet, was, in about three months, enabled to 
enter upon her uſual employment, which was buſineſs of the 
moſt laborious kind. She had during her illneſs been much 
reduced, and for ſome time continued in an emaciated ſtate, 
yet ſhe now enjoys perfect health, and has become mode- 
rately corpulent. The catamenial evacuation has been regu- 
larly performed ; but no ſigns of pregnancy have ever appeared, 
though before her ſickneſs, ſhe had borne FRI e 
faſt. 
15 Many of the practitioners i in the town of Boſton were called 
in to viſit the patient, and various were che conjectures upon the 


nature 


4 Tumpur in the Ab damen. 855 


nature 110 the Gale. The abſence of all the uſual ſigns of preg- 
nancy, except at thoſe periods which regularly preceded the 
reſpective deliveries abovementioned, is a ſtrong argument againſt 
the hypotheſis of an extrauterine fetus ; and it ſhould ſeem by 
no means admiſſible, that the bones ſhould have been ſo perfectly 
diſſolved as to have formed with the muſcular, and other ſoft 
parts of a fœtus, one uniform and apparently homogeneous maſs 
of matter. Are we not authorized, from the general com- 
plexion of the caſe, particularly from the pain in the groin of 
the affected fide, to pronounce the ovarium to have been the ſuf- 
fering part? The attachment of the Jgamentum rotundum of 
the uterus to the adipoſe ſubſtance in the groin, ſeems to point 
out, either the uterus, or ſome other part connected with it, as 
the ſeat of the diſorder. FIERY 
A diſeaſed ovarium may eaſily be conceived to acquire a ſize 
too great to admit of it's being contained in the pelvis, and from 
its elevation in the abdominal region, the uterus. itſelf might 
alſo be raiſed, and a diſtention of the ligament thereby be pro- 
duced. But it is farther probable, that from an immediate ad- 
heſion of the avarium to the neighbouring part of the uterus, 
the inflammation with which thoſe parts might be affected, 
would extend to the ligament itſelf; the former cauſe operating 
in conjunction with this, would ſufficiently account for the 
pain in the groin of the affected fide ; and the application of 
this reaſoning 1 in the above inſtance, together with the other facts 
contained in the hiſtory, might enable us, without much diffi- 
cult), to form SO: fure W e of the diſcaſe, 3%; 


F y * 
"I . * A: 
+ 1 Wb”. : 
= 
* "= . 
4 ME. *cy 
* * 3 . 


555 DF. FP ERON's Experiments 


VII. Experiments on the Waters of Boſton. By J. Fzroxn. 

Surgeon- Major of his Moſt Chriſtian Majeſty's Squadron, 

under M. de TExNavy's Command in North-America, and 

15 of his Majeſtys Marine Hoſpitals at Bofton and in Rhode-- 
Iſland, F. M. S. 


ATE R, a tranſparent, colourleſs, inſipid body, com 

monly fluid, being part of the elementary compoſition 
of all bodies, excepting metals, and ſo eſſential to the exiſtence 
and preſervation of thoſe into whoſe compoſition it enters, ought 
to be an object of careful attention. 


That water which is a part of the elementary compoſition * 
bodies is pure; if it was equally pure in the different repoſitories 


where we find it, it would need no analyſis, it would every 
where produce the fame invariable effects, for the purpoſes. 
of animal and vegetable life, as well as in the various uſes to. 
which it is daily applied; but as ĩt is capable of diſſolving many 
other ſubſtances, and of retaining them diſſolved or ſuſpended, 
we ſeldom find it pure; 3 it is always, more or leſs, loaded with 
foreign materials. 3 


Effais fur la, Nature des 1 de Boſton. Par I. 8 Chirurgien- Major 
de les Cadre de ſa Majefte tres Chretienne, ſous les Ordres de M. de Träxar dans le 
| Nord de PAmerique, et de PHopital de Marine de 46 Maje ge 4 Boſton et a Rhode-. - 
_ Iſland, M. S. M. 


1 ce corps FORT WE inlipide, ſans os: ordinaitement flaide, G48 
ment de tous les corps, excèptẽs les metaux, fi éſſentiel a Þ exiſtance et a la 
conſervation, des Etres dont il fait partie, doit tre un 000 digne de la plus. 
grande attention. 
L' eau qui entre comme Elzment dans la n hy corps eſt pare, fl elle 
etoit telle dans les differens endroits od elle ſe rencontre, elle n'auroit pas beſoin 
d'analiſe, elle produiroit partout un effet conſtant, ſoit pour Paſage animal ou vẽgẽtal, | 
| | | ſoit pour les differens tſages auxquels on Pemploye journéllement, mais comme ce 
. flaide eſt ſuſceptible de diſſoudre diverſes ſubſtances, et de les tenir diſſoutes ou ſuſ- 
| pendaes, on le trouve rarement pix, il eſt toujours plus ou moins charge de matieres. 


Etrangeres, Ces matieres different en Fan des endroits par ol Veau. paſſe ou 
| ſejourne, 


* 
- 
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Theſe materials differ according to the places through which 
the water paſſes, or in which it is collected, in ſuch manner 
that it may be impregnated with one or many foreign principles 
which change its qualities, and render it in general prejudicial 
to health, and unfit for artificial uſes, though, indeed, in ſome 
caſes, they are favourable to both. Thus every one knows the 
ethcacy of certain mineral waters in diſcaſes, and' the utility of 
the waters of certain rivers and lakes for the uſe of dyers ; for 
_ inſtance, the advantage of mixing the waters of the Rhone and 
Saone, at Lion, for dying black, the water of the Saone alone 
for crimſon, deep ſcarlet, cherry colour and violet, while thoſe 
of the Rhone alone are prefered for white, green, grey, yellow, 

Kc. the river of Gobelins, at Paris, for ſcarlet, and others for 
different colours. Many of theſe diſcoveries are the reſult of 
accident; for others we are indebted to analytical inveſtigation. 

The analyſis of water then, is an object of importance, both to, 
medicine and the mechanic arts. 1 EM 
_Kjourne, deſorte qu'elle peut etre chargꝭe d'une ou pluſieures ſubſtances itrangeres 

a fa nature, qui alterent ſes qualitcs, et la rendent en general prejudiciable a la 

ſante et aux arts quoique. dans certains cas elles les favoriſent ; en effet perſonne 

n'ignore les bons effets de certaines eaux mineralles dans pluſieurs maladies, et de 

Putilite qu'on tire, de celles de quelques lacs ou rivieres, pour les teintures, tel qua 

Lion, les eaux du Rhone melces avee celles de la Sadne pour le noir, Peau de la Saane 

ſeule pour le crameiſi, le pongeau, le geriſe, le violet, & les eaux du ,Rh6ne ſeul 

| ſont preferrces, pour le blanc, le vert, le gris, Je jaune, &c. la riviere des Gobelins 

2 Paris pour la couleur ecarlate, ainſi que d'autres pour differentes couleurs; plu- 

ſieurs de ces connoiſſances ſont dies au hazard, mais on eſt redevable din grand. 


| nombre aux. analiſes, T'analiſe des eaux ſemble donc etre un obje qui merite 
5 attention du medicin et de partiſte. | 


Je ne promets pas de remplir la tache que Pretente un md auf grand jexpo- 
feral ſeakemgnt les diverſes < experiences que 25 pit: et "ou tee avec autant de 
5 n 
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I do not engage to enter at large into a work ſo extenſive, 1 
ſhall only relate the experiments I have made, and the reſult of 
them, with the neceſſary preciſion; and on the iſſue of theſe ex- 
periments, I ſhall form a determination of the qualities of the 
waters of Boſton. 

Sea water does not every where furniſh the fame reſiduum on 
evaporation. At Bofton the reſult was as follows: 

A pint* of water taken up at the head of Long-Wharf, left 
upon evaporation { 6 drachms+ 40 grains; this reſiduum being 
diſſolved in diſtilled water and filtered, left 6. grains of calcareous 
earth on the filtre; the filtrated ſolution being evaporated, left 
5 drachms 2 ſcruples of ſea ſalt, with an alkaline baſis; from 
40 to 47 grains of ſea falt, with the terrene baſis, or 9 ca- 
thart. amar. and a ſmall quantity of dil. 

Pump water being in general uſe, 3 1 my at- 
tention; it 48 more or leſs ae with heterogeneous parts in 


proportion 


* The pint wwas equal to an Engliſh quart. 
+ The Drachm mentioned contains 72 grains. 


circonſpection que la nature du travail ge ces rẽſultats me ſerviront de guide 
Pour former un jugement ſur la nature des eaux de Boſton, * 4% 

Les eaux de la mer ne fourniſſant pas partout le meme ren par Peraporations 
je vais mentionner ce qu'elles mo' nt donne a Boſton. © 

Une pinte * d'eau priſe à la tẽte du Long-Wharf, m'a fourni apres Vevaporation 
ſix gros Þ et quarante grains de reſidu, les quels ayant ete diſſous dans l'eau diſtillee 
a laiſſe ſur le filtre fix grains de terre calcaire, l'eau evaporee a rendue cinq gros 
deux ſcrupules de ſel marin a baſe &alkali, quarante à quarante ſept grains « de ſel 
marin a biſe terreuſe ou cathartique amer, et une petite quantite d'hnile. 

L'eau de pompe etant celle dont on fait un ſage plus frequent, à fixe plus par- 
ticulièrement mon attention; elle eſt plus ou moins chargee de parties heterogenes 
conformement i a ſa proximits avec la mer; ainſi celle des endroits bas eſt moins Pure 


| | ue 
by Uie finte dias egalle op; gat 4 Boſton. SES t 27 ** 


Te gros de ſoixante douze grains. 
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proportion to its proximity to the waters of the ocean. That 
in low ſituations, is leſs pure than the water in more elevated 
grounds; it generally contains the ſame principles, except ſuch 
as have a ſuperabundance of calcareous earth. Among ſuch as 


I examined, the water of Beacon-hill, Charter-Street, and ſome 
in New-Bofton, appeared moſt free from impurities. The weight 


was generally from 15 to 40 grains above that of diſtilled” Wa- 
ter; the thermometer ſtanding in the open air at 329, roſe to 40 
and 46 on being immerſed, thoſe which contained the moſt 
impurities being warmeſt. Theſe waters have a brackiſh taſte to 
ſtrangers, and the inhabitants themſelves are ſenſible of it on 
drinking the purer element, which ſeems ſoft and inſipid; they 
are hard and do not diſſolve ſoap. I began with determining 
by the alkaline lixivium uſed in making Pruſſian blue, whether 
they contained any metallic principle; and being ſatisfied that 
they did not, I made the following experiments: I put into 
two ſeparate vials, equal parts of diſtilled water and of pump 


water, and wing added to each an equal quantity of pulverized. 
1 _ ...__ rhubarb, 


que celle des lieux elevés, elle contient | generalement partout les memes principes,. 

excèptẽs quelques unes qui ſont ſur- charges dꝰune quantite de terre calcaire ; parmi 
celles que j'ai analiſces celle de Beacon-Hill, Charter-Street, et quelque une de New- 

| Befton m ont paru les. moins impùres. Leur poids eſt depuis quinze jus qu'a quar- 

ante grains par pinte plus peſante que. veau diſtillee, le thermometre etant a Pair 

libre a trente deux, a monte à quarante et quarante. cinq, par immerſion ; ; celles qui. | 


contenojent le plus de parties heterogenes etoient les plus chaüdes. 


1 


| Ces eaux ont un gout unpeu ſaũmatre pour les etrangers, dont les habitans _ 
Bofton Capperggivent quand ils en, boivent de plus pire la quelle ils trouvent fade 


et trop douce. Elles ſont dũres au toucher et ne diſſolvent pas le ſavon. 


Je commencais d'abord par mꝰaſſurer au moyen de la leſſive alkaline pour le bleu , 
de Pruſſe, de Pexiſtance ou non-exiſtance d'une ſubſtance metallique Aae ene +. N | 


_ nd a ny en avoit 88: je is les ene . er 
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rhubarb, I expoſed them to the ſame degree of heat. The 
diſtilled water gave a fine yellow tincture, but in the other it 
was a deep yellow, inclining to red. The ſame experiment. was 
made with cochineal, the one yielding a fine red, the other a 
deeper colour, verging to crimſon, afterwards the colouring par- 
ticles were precipitated, partly or intirely, according to the quan- 
tity of water. Logwood, inſtead of a lively, gave only a dull 
red, inclining to crimſon ; and with beet-juice the reſult was 
the fame. Nutgalls gave out a tinge of their own colour in 
pure water, it was darker and more opaque in pump water, and 
a ſmall addition of the fixed alkali turned it to a deep green. 
Theſe experiments ſeem already to indicate the nature of a 
. falt with an earthy baſis, having ſome marks of the marine acid. 
I poured upon a quantity of water, a ſolution of ſilver in the ni- 
trous acid; there was immediately formed a white cloud, which 
ſoon after became pearl coloured, and then of a darkgrey; a ſolu- 
tion of mercury, in the ſame menſtruum, produced a cloud and 


white 


Je mis ſeparement dans de deux houteilles, parties egales de l'eau diſtillèe et de 
Peau de pompe, j'ajoutai dans chaque le meme poids de rhubarbe en poudre, et les 
expoſai au meme degre de chaleur ; l'eau diſtillee a donne une teinture d'un beau 
jaune, tandis que l'autre a produit un jaune fonce tirant ſur le rouge. 

La meme experience #ete faite avec la cochenille, Pune a fourni un beau rouge, 
et Pautre a donne d'abord un rouge fonce qui auſſitòt paſſa au cramoiſi, enſuite la 
partie colorante a Ete precipitee en grande partie, ou enticrement, ſelon la qualitẽ 
de Veau ; le bois de campeche au lieu de fournir une teinture d'un beau rouge, a 
donne un rouge fonc et cramoiſi. Le ſuc de bette rouge a produit le meme effet, 
La noix de galle a fourni une teinture de fa couleur dans Peau pure, elle a ete plus 
fonce et opaque” avec Veau de pompe, et bien peu d'alkali fixe la rendoit d'un vert 
fonce. 

Ces experiences ſemblent dẽja indiquer la nature d'un fel 4 baſe neut, wo” 
pant quelques indices d'acide marin. | 1 8540 | 
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White precipitate : a ſolution of the fixed alkali; or the alkali 
fluor, produced a white cloud, and the precipitate was about fix 
grains to a pint; it diſſolved in acids with efferveſcence. Some 
of theſe waters (that of the cold bath in Water-Street for in- 
ſtance) being put into bottles, a quantity of air was perceived 
riſing in bubbles to the ſurface, and, by reſt, was entirely diſſi- 
pated, and then there might be difcovered a ſmall ſediment. 
Lime- water dropped into theſe waters, formed a white 9 
and detached a precipitate of the ſame colour. 

The water of Beacon- hill, and Charter-Street, gave no ſuch 
precipitate with the alkalies nor with lime- water. 

Does not the precipitation formed bythe lime-water, joined 
to the air-bubbles, and the ſediment taking place on their eſcape, 
Ame an earth ſuſpended by means of a ſuperabundance of air ? 
I proceeded next to evaporation ; a pint gave from 10 to 26 
3 of a — rt r of a yellowiſh rt] which 

| A 7 091 6 left 


Je verſai ſur une quantite d' eau, quelques goũtes de diſſolution d'argent par 
J'acide nitreux, il ſe forma ſur le champ un nũage blanc qui bientot apres devint 
couleur de perle, e et enſuite gris fonce ; la diſſolution de mercure par le meme acide 
donnoit un nuage et precipite blanc; une diſſolution «alkali ſixe, ou alkali fluor 

Faiſoit paroitre un nt age blanc et le prẽcipitẽ etoit d' environ ſix grains par pinte, 
Il ſe diſſolvoit dans des acides avec efferyeſcence ; quelques unes des eaux tel que 
celle de Maler- Su cet; par exemple, miſes dans des bouteilles laiſſoĩent appergeyoir 
une grande quantite de bulles d'air qui montoient a la ſurface et ſe diſſipoient par 
le rep6s ;z on appercevoit alors un peu de ſediment, l'eau de:chaux'.verſce goiite a 
goite.dans ces eaux, formoit un nuage blanc, et laiſſoĩt depoſer un precipite de la 
meme couleur; les eaux de Beacon Hill et. de Charter-Street ci devant mentionnees,ne 
flourniſſoĩent point ce precipite avec les alkali, ni avec Veau de chaux. | 
Le precipitẽ que forme l'eau de chaux joint aux bulles d'air que Yon appergoit 
et au ſediment qui ſuit leur evaſion, ne ſerablent ils Pas . une terre ſaſ- 
pendue au moyen duge ſur abondanee d'air: 79 ee 177 3% Hl 

* Cold Bath. | 
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left on the tongue a ſaltiſn diſagreeable taſte thrown on a red 
hot iron in the fire, there was no decrepitation; expoſed to the 
air, it ſwelled and grew white, attracting a little moiſture. 
WM A drachm and. 12 grains of tllis reſiduum diſſolved in diſtilled 
water, left on the filter 19 grains of a greyiſh earth, which 
was in part ſoluble in the nitrous and marine acids, but leſs ſo 
in the vitriolic, it was precipitated from the two fortner by the . 
laſt. Having evaporated the liquor to a pellicle; it gave no re- 
gular cryſtals by cooling nor evaporation A ſaline pelliole was 
formed on the liquor, which I broke to forward the cryſtalli- 
zation of what remained; this was of a yellowiſh colour, and 
compleatly exſiccated with great difficulty. This ſaline ſubſtance 
was neither acid nor alkaline, it left a ſaltiſn impreſſion on the 
tongue, and a copperiſh taſte, decrepitated a little on the coals, 
and diſſolved eaſily in water. Fixed or volatile alkali added to 
this ſolution, cauſed no ſudden change, but a precipitation en- 
ſued ſoon after. Pouring upon this falt, the marine or nitrous 


acids, 


je procedai enſuite à Pevaporation, une pinte m'a fourni depuis dix juſqu'a trents 
fix grains de rẽſidu ſalin terreux de couleur jaunatre, qui laiffoit fur la langue une 
impreſſion ſales dẽſagreeable, jettẽ ſur un fer rougiĩ au feu, 558339 hope Pas, Ten- 
floĩt et blanchiſſoit, expoſe A lair il attiroit un peu l humiditẽ ' | 
n gros ef douze grains de ce refidu, diſſous dans l'eau diſtilleẽ a laiſſe fur le 
ſultre dix · neuf grains de terre griſatre, laquelle etoit en partie  ſolable dans les 5 
acides nitreux et marin, et le paroiſſoĩt moins dans le viiriolique, © 4g etoit * Epent 
dant precipite des deux premiers par le dernier. Th 
Ayant evaporè la liqueur juſqũ a pellicule elle n'a point Fave? de criſtaux 
rẽguliers par le retfroidifſement, ni Feraporation, une pellicule faline affez 
epaiſſe eſt ſormẽ ſur la liqueur que Jai rompu pour permettre la criſtallifation 
du reſte, qui ne ſ'eſt faite que par deſechement et de couleur jaunãtre, difficile 3 
ſecher, cette ſubſtance ſaline n'etoit ni acide ni alkaline, elle laiſſdit une impreſſion 


falce ſur la langue et un eſpece de goũt cùivreux, deerepitoit unpeu ſur les charbons, 


: * 
1 1 | * 1 


= 
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acids, no motion was excited; but the vitriolic raiſed a conſi- 
-derable fermentation, with vapours like thoſe where this acid is 
poured on dried ſea, ſalt. This falt, expoſed to the air, attracted 
-maiſkure ; but not ſo readily as that 9 which we ſhall preſently. | 
treat. 1 

From \ theſe various Experiments,” may we not conclude that | 
the waters of Boſton contain a ſea ſalt with a baſis of mineral al- | 
kali in ſmall quantity, a greater quantity of ſea. falt with an 


-earthy baſis, a certain n of oil, perhaps: a little of ſal ca- ? 


. tharticus amarus. 
There are beſides ſome which contain farther a ſuperabun- 
dance of YM ſuſpended by means of an | undue repeal of | 
To rie at de cortaitity, ea experiments more 
deciſive, 1 combined ſea falt ata an Tory Dow, b n 
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0 diſſolvoit aiſement dans "oi Palkali fixe ou v6lailte ajoute 4 cette diſſolution 
n' occaſionnoit pas de changement ſubit, mais quelque tems apres, un precipite ; 
en verſant ſur ce ſel de Pacide marin ou nitreux il ne paroiſſoit aucun mouvement; 
mais fi on ſe ſervoit du vitriolique, il Excitoit une fermentation conſiderable, 
avec des vapeurs ſemblables 4 celles que ce meme acide occaſionne lors qu'on 
le verſe ſur du ſel marin deſechẽ; ce ſel expoſẽ a lair attiroit Thumidite, cependant 
pas auſſi promptement que celui dont je parlerai ci apres. 


D' apres ces diverſes experiences ne peut on pas conclure, que les eaux de Boſton, 
contiennent un ſel marin a baſe d' alkali mineral en petite quantite, une plus grande 


de ſel marin a baſe terreuſe, une certaine e quantite Chile, peut etre un dp de ſel 


cathartique amer. 


En odtre, il en eſt qui contiennent Jeplus une ſur Re quantite de Erre, 
laquelle m'a parue fuſpendue au moyen d'une trop grande quantitẽ d'air. 

Pour m'aſſurer plus poſitivement et rendre mes experiences plus certaines, je 
combinai un ſel marin a baſe terreuſe au moyen de la poudre de corail unie a l'acide 


9 4 


. ates. ara, ot i. et. 


as” Dr. FzRron's Experiments, &c.. 


like that of the preceding ſalt ; it wasvhiter, ariſing, Iſuppoſe, 
from a difference in the quantity of oil; it more readily abſorbed 
moiſture, becauſe it was not combined with ſalt. of an alkaline 
baſis, it did net decrepitate on the coals for the fame reaſon g in 
other reſpects, it exhibited the ſame NOOR wich the * 5 


ceding ſalt. 
Much remains to be ſaid, but time and circumſtances pre- 


vent my enlarging. If this ſketch ogy] be thought be pn F. 
ſhall be very agreeably recompenced. : 


marin, la criſtallifation a «te la mme que celle du fel precedent, mais il etoit plus 
blanc, cela depend, je crois, d'une difference hüileuſe, il attiroit plus promptement 
Phumidits de Vair par ce quil nẽtoĩt point melẽ de ſel à biſe d'alkali, il ne decrepi- 
toit point ſur les charbons par la meme raiſon, au reſte, il preſentoit les memes'phe- 
nomenes que le precedent, | n 
Il reſte encore beaucoup des choſes a dire que le tems ni les cireoaliances ne me 
permettent pas a preſent ; heureux fi cet * peut etre utile, i] devienda pour ( 


moi une recompenſe bien flatteuſe, by 
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VIII. Obſervations on 2 \the- Longevity of the be of; . | 
- Ipſwich and Hingham, and Propoſals for ®aſtertaining the g | 
Value of Eftates: held for Life, and the Reuerſion of them: | at | 

In Letter from . the Rev. EpwARD W1GGLESWORTH, . | 11 
F. A. A. and Hollifan Profeſſor of Divinity in the Univerſity: * "To 
of Cambridge, to the. nen pm Bow oIN, , „15. | 
ö 1 e 9 | 4 


* x 


Cambridge, January 28, 1782. | 
Hav. SIR, ae | 


FTE R 8 laſt meeting Pp, ike Academy, the Rev. Mr. | | a 
Cutler , of Ipfwich- Hamlet, put into my hands a bill of b | | 


the births and deaths. in his pariſh, from September 11, 1771, 
to September 11, 1781. This bill has been kept with great | 
accuracy ; and it ſerves to ſhew, ſo far as a general concluſion [4 
can be drawn from the births and deaths in a ſingle pariſh, that 
either the climate, or the manner of living on the ſea-coaſt of * 
New-E ngland, is very. favourable to life. oh 
From the ſituation 'of Breſlaw, and the ann of its 
inhabitants, Doctor Halley ſuppoſes that the deaths in that city - 15 4 
are more proper for tracing out the probabilities of the conti- Ml 
nuance of the human'life i in its various ſtages, than thoſe of any 
other large city in Europe. HI is table has accordingly been made 


D 


the ſtandard for eſtimating 8 the value of thoſe eſtates in rae TY, F 
Britain which are held for life. n 9 | 

. "The Doctor obſerves, that the people of Breſlaio are en- | 7 
creaſed; by 1238 births annually. Of thoſe it appears, by Dr. 1 
Newman's tables, that 348 die yearly, in the firſt yeat of | =. 
their age; ſo chat but 8 go do arrive at a full year's age; and 8 1 
| that 193 die in five Years, ebw, N wid. us, Wen _ i 
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as we L335 4 &. KS = 
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ſo that 692 of the perſons born, ſurvige ſix whole- years, and 
but 710 ſurvive five whole years. Hence it follows; that 


at Breſlato five perſons out of twelve that ag born, die be- 


tore they have completed the fifth year of their age. here- 
as at Tpfwich- Hamlet, where, in the cdurſe of ten years, 
331 perſons have been born, but 60 died before they Had 


completed the fifth year; that is but 6 in 33 3 which de- 


termines Tp/wich- Hamlet to be more than twice as favourable as 
Breſlaw, for the preſervation of life in its firſt ſtages. A ſimi- 
lar concluſion may be made with reſpect to the late periods of 
life. For by Dr. Halley's 8 able 


$81 1 


arrive at this great age. 


Mr. Lincoln, eldeſt ſon of the [4k Major-General Lincs 
has been ſo kind as to favour me with a copy of the Rev. Mr. 
Gay's bills of the baptiſms, marriages and burials, in the firſt 
pariſh in Hingham, from 1726 to 1779, incluſive. This aged 


and venerable gentleman has been exceedingly accurate in keep- 


ing thoſe bills. The age of every perſon who has died in his pa- 


riſh for 54 years, is {et down the order of the deaths. | "This, 
bill will be very ſerviceable in computing a table of the, probabi- 


lities of the continuance of life in e pollibly w more £ 


2 -4- 


fo than any others that can be obtained, 


- This bill I have reduced to the reſpe&tive years of the hi 3 
man life, and by this means have determined che particular r num- | 


ber. that have died! in each age. From the reduction, i it appears, 
#bat Hingham, as well as Ipfwich, is more favourable to long ge- 


E out of. 160 perſons who die 
annually at Breſlaw, but 34 ſurvive 80 years complete. Whereas $ 
at Ipfevich- Hamlet, out of 164. perſons who have died in ten 
years, 21 perſons have ſurvived 80 years 5 At the 

former place, one in about 305 5; at the latter, one in n about, 8 
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ip than n the Bratifh ſtandard of life. 5 At. the farſt, pa- 

in Hingham, in a period of fifty - four Irs. 2247, perſons 

Have been born ; there have been 521 marriages, and 11 13 | F 7 

deaths. Of thoſe, 168 have died in the firſt year, and 404 un- 41 

068 tive, Lets complete, Out of 1113 perſons WhO. have died 1 " 
in 34 Bears in that pariſh,.; 84, perlons have, ſurvived, 80 


years complete ; „ whereas-at .Bre/haw.only, 34. out of lo ſur- 
vived that age. f 


4 


Theſe -{peculationsare notdefgnedagn age 3 ments 3 ey 


thoſe ao. Ar rs bed er like; 3 eee rl | mn 
dean only be determined by knowing t the robability which there * 
is, chat theig reſpective holders will live” for a longer or ſhorter 
term of years. Thoſe probabilities are. different indifferent pe- 

riods of life. The preſent value of two eſtates held in-dower, 


whoſe annual incomes are equal, may. be. very different: For 
inſtance, a widow of 30 years of age has an equal chance of liv- 
ing, according to Dr. _ Holley c table, about 28 years zπντE rea 
one of 50 years has only an equal chance of living 17 years. 
The preſent value, therefore, of the eſtates held by them re- 
2 ſpectively, as well as the value of their reverſon; though their 
annual incomes ſhould be equal, are very different. There has, 
ag yet, been no certain rule eſtabliſhed. for eſtimating the value 
of ſuch eſtates, Whenever a wide bw has compounded with the 
heirs of an eſtate for a ſum bf money in lieu of her dower, the 
1 compoſition has been made at random, and not on any. fixed 
L rineiples that have determined it to be cquitable. » . 1 
© "From the com pariſon made aboye, it is evident, that the pre- 33 
ſent value of eſtiil-itaonglin/HelBSor life, bl the value of the 


reverſion of ſuch eſtates; cannot be. traced with. r from 
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the European tables. I ever it ſhould be effeRted; tab1&&'maviſt 


be conſtructed 4inong ourſelves; and this can only be done by 
keeping regular bills of mortality, 'compatingit{thiem . 
and making proper deductions from their joint reſulta 

It i is therefore to be wiſhed, that thoſe gentlemen who . 
gc bills in their poſſeſſion, or have it in their Power to procure 
the 2, would communicate them to the eee ſome Kür 


2 ; 
eeting. f 5 . t. 4 


| 51 have incloſed the Rev. Mr. Cutler's bill, mei entioned 7 
ys with a requeſt that I may be permitted to take a 15 of it. 
Thoſe of the Rev. Mr. r. Gay, I have been preven ted, by ill 

health, from putting into proper order for laying wenn be- 
their preſent meeting; but . to be able 
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fore the Academy at 
to do it before the next meeting of the 1 77 isn 
£ 7 — — Ti9 7 2 E * * SLE aa A 4 10 828 +13 
Shy 22 1 am, Kc. 2 % 1 a 
SHINS Lies EDWARD” WIGGLESWORTH. 
Honounble ane, Budi die, ce nnilogpes at 
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